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\ | GAS STARTS TO KARACHI 
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linus plant, the fir 


east of Karachi in West Pakistan. It process our gas, removing sulphur compoun 
and con umption It 1 t 


t of its kind in Asta located in the Sui Gas Field 


iter vapor, preparing th mas for transportation 
a project trom vhich wal rue great economic advantage to Pakistan 
Ihe work of Hudson included design, procurement of equipment, tran 
erecuion using English, American and native labor 
Despite the remoten of the plant site, the rail terminus being 40 n 
and air temperatures as high as 125 fF. in tl hade, the plant 
months from start of design work 
Hudson 1 proud to have olla ited 
vith Pakistan Petroleun Las {cad and Sui 
Gas Transmission Corporation in the succ 
ful completion of this f ts kind 
Asia. The experience of idson gained 
irs in desien 
pro ing 
Mexn 
r any proje 
f the world 
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Harshaw Catalysts— made exactly to your specifications of raw 
moterials, chemical composition, and physical properties such 
as length, diameter, crushing strength, abrasion resistance, bulk 
density, etc. AND delivered when you want them! 


Harshaw has the know-how — we pioneered in making customer 
specified catalysts. Harshaw has the, facilities—we produce 
carloads every week! 


We are to you like the druggist is to the doctor. . . write your 
catalyst prescription and depend on Harshaw to fill it. 


Our free booklet “‘Harshaw Catalysts" is yours for the asking. Write today. 


The HARSHAW CHEMICAL Co. 


CLEVELAND 6, OHIO 


CHICAGO + CINCINNATI + CLEVELAND + DETROIT + HOUSTON + LOS ANGELES 
HASTINGS-ON-HUDSON + PHILADELPHIA + PITTSBURGH 





Reader’s 


Guide What's New in Petroleum 


Water Pollution Impossible Here 


“Over the hills instead of into the river.” That's 
the key to an improved disposal system Socony 
Mobil has put into its Casper, Wyo., refinery. No 
liquid wastes at all enter the North Platte river, but 
flow instead to nearby evaporation ponds. _ p. 49 
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The Best There Was in’55 
Your response as readers to new products, sup- 
plies, and equipment, reviewed in “What's New” 
represents a gage of the most important new ideas 
What Happened at Whiting? developed for your field of activity. Here again ts 
our annual review of the leading items from last 
everal months now, a team of Standard Oll year p. 52 
(Indiana) engineers has been studying the ex i i ann 2 3 4 
sions and fire that took place at Whiting, Aug 
1955. They've been piecing together fragments 





of information, searching out clues to possible and 
probable cCuUuses 


Here is the first report released by the company 
listing nine important conclusions reached by the 
investigators, and describing in detail the sequence 
of events leading up to the explosions p. 39 





2 3 4 





“Handle With Care”’ Are You an “‘idea’’ Man? 

Whether you're a manufacturer or only a user of Here’s some practical, down-to-earth tips on what 
lubricants, you can profit from the tips in this arti creative thinking can do for you, no matter what 
cle on how to keep your lubes in tip top condition your problem is—how to get new ideas: how to 
Ihe pay-off will come in having them in shape to keep them coming! what to do when you're 
do a good job any time you need it. By Robert K stumped: what to do with ideas after you've got 
Gould p. 46 them. By Robert L. Davidson p. 54 
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CTT 


Combination Processing in Iraq 


Five major operations in one—distillation, vacuum 

flashing, thermal cracking and reforming—as in 

stalled in the new 24,000 b/d government refinery 

near Baghdad, described by members of the Iraq 

oil refining administration and the plant operating 

staff. p. 58 
1 2 3 4 


A Must for Good Control 


Control valves will not operate properly if the 
nearby piping is wrong. Improper manifold design 
and installation can offset all the care you put into 
choosing the right valve. Here is information on 
the effects of commonly used valve-manifold ar- 
rangements on process control p. 76 
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Ammonia from Cat Reformer Hydrogen 

at Atlantic Refining Co.’s Philadelphia refinery, 
using Operating pressures below 3000 psig. Un- 
usually pure synthesis gas allows manufacture of 
refrigeration grade ammonia, without purging by 
inerts during operation. By J. H. Arnold and W. 
T. Dixon p-. 62 

il } 2 3 4 


Your ‘‘Clip-n-File’’ Process Data 


This new special department, perforated for quick 
and easy removal for your own process handbook 
This month's subject: p. 89 


Anhydrous Ammonia 
by the L’Azote Process 
t it 2 3 





Is Your Fuel Oil the Best? 

The biggest problems affecting the quality of fuel 
oil are storage stability, sludge, and gel formation 
Here is a meaty discussion of the basic causes of 
these problems and what today’s processors can 
do about them. By J. B. Kirchner, D. P. Oster- 
hout, and W. R. Schwindeman. p. 67 
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How to Select Refractory Castables 
Comparative testing ts the best. Proper choice de- 
pends on several factors other than the maximum 
service temperature shutdown frequency, tem- 
perature cycling, methods of cooling, and runaway 
temperatures for example. By C. M. Vogrin and 
H. Heep p. 72 
i int 1 2 3 4 
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And Here's Another ‘‘Clip-n-File’’ 


A new feature this month — and every month from 
now on — is this two-page engineering data sheet 
Like the monthly process data sheet, it too has 
been designed for your convenience. It is perfor 


B ated for easy removal, and punch holes are indi- 5 
cated so it can be kept in a loose-leaf binder. This 
month's topic 

Pressure Fundamentals 
What pressure is, how it is measured, the units of 
measurement, and some handy tables of equiva- 
lents p. 101 
t il ait 2 3 





Continue ‘‘Readers’ Guide’’ on p. 85 








HOW TO USE IT: 


Your new “Reader's Guide to What's New in PETRO 
LEUM PROCESSING will do two thing for you 
First, the key numbers with each article will tell you at 
a glance if it is within your scope of interest; Roman 
Numerals indicate industries; Arabic Numerals, fields of 
activity. Second, the longer descriptions will tell you what 
each article is about, and why it can be of help and 
interest to you Ine Evirors 


Fig. 1. Sensitivity versus apprecia 
tion, Nove that the appreciation 
at any given sensitivity level in- 
creases with lead concentration 
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SENSITIVITY, OCTANE NUMBER 


Blending Hydrocarbons for 
Maximum Octane Potentials 


By F. D. BUERSTETTA 
Ethy! Corporation, Detroit, Mi-h. 


Che manufacture of high-octane gas 
olines to meet today’s and tomor 
row's automotive demands is putting 
increasing pressure on the refiner.To 
meet these requirements, the avail 
ible hydrocarbon components in the 
refinery must be blended to best ad 
vantage to give maximum perform 


ance on the road 


Each octane number at the 100 
octane level may cost as much as 15 


to 20 cents per barrel. Thus there is 


(To obtain 


advertised produc {is See page 126) 


hvdro« irbor tv pes 


a marked incentive for insuring that bask " 


olefins 
every laboratory octane number, ob paraffins, naphthenes and aromatics 


tained at this great expense, pro 


| were blended in varying prop 


Actually in 


octane and 


vides corresponding antiknock per tions ixture of 


formance in cars on the road n-heptane was used as 
the paraffin constituent to permit 


Hydrocarbon blends studied 


maintenance of a constant Research 
As part of a continuing Ethyl! Re octane number while investigating 
search program to establish the fun the effects of tetraethyllead concen 
damentals of laboratory versus road tration and variations in hydrocar 


antiknock quality, a study was re bon-type composition. Toluene, di 
cently conducted in which the be isobutylene and methylcyclohexane 
havior of blends of pure C, and | were selected to represent the arc 

} ‘ , 
hydrocarbons was examined matics, olefins and naphthenes, re 
Within this C,-C, range, the four 


spectively. Each of these hydrocar 
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Send for your free copy of a technical paper entitled “Octan HOW 
Possibiliti with C»-¢ H 


. W. Warren. Addre 


1d your request to Box 13 Ethyl ¢ orpor 


rg vontng meat rg fuer" Ethyl Researe 
| — can help you 


drocarbons” by F. D suerstetta and 


vas blended in concentration nate naphthenes through dehydre« 
10 and 60 per cent by volume genation to aromatics, consideration 


maraffin mixture of them is somewhat academic, but 


! \t today’s high octane levels, 
nominal Research octane le nonetheless interesting 


iy ( ‘ ‘ 0 . 
6 and 100 at ich of four Further evaluation of the 
id CORcSae ~ quantity ot te t data obtained fron ‘ irbons has taken on more and 
un per gaion 


this project indicate i most inter 


he science of blending hydro 
Large 


more importance As a service 
iluated insingle esting correlation between apprecia , 
' to the oil industry, Ethyl Re 
t engine ind tion and the concentration of tetra 
9 to 1 compre ethvllead. Figure | “ 1 plo earch ha launched ra hydro 


irbon blending program ot its 
point 


siadeieaaiianal attained ONE AO TES aie own to complement the inten 


niontown and can be seen from Fj ive effort which the industry 


tecnniqu IPPSSCIREES Os a devoting to this problem 


Weare now testing many new 
blends in our laboratories and 
in high-compression engines on 
the road. Muchof the data from 


these test being interpreted 
iMNtIKNOCK Pp I { f | { ” 
IN Lerims oO round a WeCcLALION 

obt wmned Dy bler Ih i PI 
ol 


iromati A to vive retiners a better idea of 


the effectiveness of each blend 
amount of tetraethvilead 


' Write for a COpy ot “Octane 
, 2. Where low peed Knock resi mh . : 

verroa EMANCE Uh Possibilities with C.-C, Hydro 
red , oi is critical, high aromatic cor 


rece if 


oe uide. It , carbon inother in the con 
re urn be i i guK 
that aromatu« hould be 3. Where | 


ind olefins minimized a formance | 


ugh-speed antiknock per tLinuiny eries of reports from 
critical, high aroma the Ethyl! Corporation on fuel 


ible when making top content 1s le important, but n 


Since most of today mum tetraethyliead concentration blending and other studies ol 
forming proce elimi till essentia 


vital interest to refiners today 


for further information, just 


call your Ethyl Representative 


mntiknoc) 


vente 3. As ge change in road = He'll be happy lo arrange an 
! Vill n ¢ ymat ) i f 


i iY re 


ippointment for you with one of 


our ‘Technical Representative 
Research Added Modified Modified Borderline 


Octane No Component Uniontown Low Speed High Speed 
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New York 17,N. V 
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offers you the best in 


All types-of Floating Roofs 


} 


WIGGINS HIDEK* WIGGINS LODEK* _ WIGGINS DOUBLEDEK* 


WIGGINS FLOATING ROOFS PAY FOR THEMSELVES 


W hate ver your Flo fit q Re r f requiremer ; fal, 
UNBIASED analysis. Unbiased because 
types of f oating Row fs! 


Wiggins Floating Roofs, Dry Seal Gasholders, Lifter Roofs, Cone Roofs 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South La Salle Street + Chicago 90, Illinois 
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... @$ Corrosive as | hydrochloric acid 
... a$ Critical as caustic soda 
.. a8 volatile as chloroform 


as viscous as molasses 


are stored safely 


in General American 
tank storage 
terminals 


Terminals located at: 


‘ 
It Pays To Plan With General American 


GENERATI L\MERIC AWN TAWN FK | ORAG THI TERM ~~ 
a division of GENERAL AMERICAN TRANSPORTATION CORPORATION 
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What's Happening... 


in Refining 
.. . 8,399,700 b/d 


.. + Rapid tax write-off approvals 
Deter M 


the Of} of 
| 


1 


lide Water Associated Oj 


() tM) 


' 
i 


;(mM) 

Aurora Gasoline Co. 
insion, D 

Warren Petroleum Co 


n { t | 


Alberta Co-operative Wholesale Assn. 


1 | \ 


Construction plans for near future 


... Commerce Oil Refining 


{ { j 
Ht) 


at ' 


RI. in | 


Paragon Oil Co. | 
Ie M P 
}. F. P 


( I td 


build North 
it W hits 


(MM) mi 


Shamrock Petroleum 
most northernmo 
Y uKOn | ri 
Alb 


lexas Asphalt and Refining | 


‘ | 
{ phat plas 


. Western States Refining | 


lla i Houdrit Salt 


. The Texas Co. 


| , ‘ 4 


Contracts awarded recently 


Phillips Petroleum 
( ! z illion 


na ty 


Ingram Oil and Refining | 


i f < nilly 


International Refineries 


M 


ontinental Oil | 
nsf thon 


Imperial Oil | 





What's Happening 





Ihe lexas Co. to Refinery En 
tion of a hydrotre: 
Westville, N 
Apansion that 
from 60.000 to about 66.000 b 


New refineries and units recently on stream 
X\-L. Kelineries million Peace River, B. ¢ 


. Continental Oil's $700,000, 15.000 cf/d natural 
line plant near Sussex Wyo 


. Famariss Oil and Refining’s 650 b/d combination 
IP Platforming-Unitining unit at Hobbs, N. M 


. D-X Sunray’s 7,000 b/d delayed coking plant at 
West Tulsa refinery 


- Champlin Refining’s $2.5-million 9,000 b/d Or: 
flow cat cracker at its Enid, Okla. refinery 


Rock Island Oil and Refining’s $00 b/d Unitines 
lirst to be electronically controlled, at Indianapol 
Ind 


in Petrochemicals 

. Goodrich-Gulf Chemicals has purchased the gov 
ernment’s 137,000 t/yr synthetic rubber plant for $11 
million. The Institute, W. Va., plant was the govern 


ments larvest 


Polymer Corp., the Canadian government yn 
thetic rubber company, 1s considering building a bu 
tadiene plant in Alberta as part of government's aid 
to the Trans-Canada natural gas pipeline builder 


Plant would buy butane stripped from wet gas in field 


Construction plans for near future 

Fexas Co. is planning a 180 t/d anhydrous am- 
monia and derivatives unit at its Lockport, [lL refinery 
Construction will start later this year 


Borden will build an 18,000 t/yr formaldehyde 
plant in Seattle, Wash., for completion late this year 


..» Shell Chemical has plans for a 20,000 t/ yr methyl 
ethyl ketone plant at Norco, La. for completion early 
in 1957 


... Montana Sulfur and Chemical plans a sulfur plant 
near the Billings 
nental, to use their hydrogen sulfide ga 


..« Koppers Co, and Brea Chemicals have plan 
6 OOO tyr Ziegler-type polyethylene plant to 
on the Pacific coast in 1957 


National Farmers Resources, Inc., 4 subsidiary 
ol National Farmers Union, is planning a large fer 


refineries of Carter Oil, and Conti- 


tilizer venture 
million, | d anhydre 
million 


mty 


General Tire and Rubber, and bl Paso Natural 
Gas will start immediate construction of a 45,000 
t/yr, completely integrated 
Ihe $30-million project 1 
in mid-1957 in Odessa, 1 
Petrochemical expansion news 

Dow Chemical plans a $5-million ps 
Sarnia this year, including a $1-muillion 
phenol plant, a $3-million ethylene pl 
million ethanolamine plant 


..+ Stauffer Chemical is adding & 000 
to its Chauncey, N. Y. research center 


. . Petroleum Chemicals wil! boost the 
its existing Lake Charl La. butadiene 
63,000 to 79,000 t/yr. at an estimated co ! 
butadient 
plant at Lake Charles has been given to Fluor 


million. Contract for the proposed n 


in Foreign Operations 

LATIN AMERICAN NOTES ... The Texas Co. | 
$14-million, 20,000 b/d 
refinery at Santiago de Cuba to b 
next year. Procon will design and build the process 
units... Placco Puerto Rico expects its new $300,000 
$0,000 b/yr industrial asphalt plant to be in oper 


tarting construction of it 


completed carly 


ation by mid-January of next year... Mene Grande 
Oil, in Venezuela, is vetting a Brown and Root d 
signed semi-portable gasoline plant which will pro 
ess 10-million cu/ft of 600 psi gas daily for produc 
tion of 26 Ib RVP stabilized gasoline ... Cia Shell de 
Venezuela will boost capacity of its Cardon refinery 
to 255,000 b/d by installing an 80,000 b/d distilla 
..+ Glen McCarthy | 
planning a 3,000 b/d refinery in Paraguay to proc 


tion unit, its fourth at Cardon 


his Bolivian oil production 
In Petrochemicals .. . Pemex, the Mexican voy 

ments oi company ts negotiating with Phillips Petro 
leum for a license to use its Marl 

process for polyethylene production 

U.K. NOTES... Great Britain’s total refinery output 
in 1955 reached S8O0.000 bod up about 20.000 b/d 
from 1954... Jersey Standard affiliates 
their Fawley refinery and Abingdon labs, both in 


vill expand 


England; they plan to build new refineries in “a num 
ber of other European countrie (see below) 
British Petroleum is considerably expanding itt 
search station near London, B.P., h ilse upped it 
Grangemouth refinery’s LPG bottle fil 
almost 400 b/d 

In Petrochemicals International Rubber Co., 
Ltd., a new British group of five big rubber 
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What's Happening 





pani planning a $2‘ million SO,000° t/yr 
ynthetic rubber plant Production 1 t for 195% 
. « Shell Chemical’s new Shell Haven plant will have 


production of 20,000 t/y of alkibenzene 


MIDDLE EAST NOTES NOA, Soles Boneh, 
and Ampal, three Isracli oil companies are planning 
$12-million lube oil plant, first in Israel... British 
Petroleum plans to spend between $14-million—$16 
million on expansion of it Little Abadan” refinery 
\den. A thermal reformer and a cat polymerization 
vill be added to the 100,000 b/d, year-and-a 
id plant . Mediterranean Refining’s Sidon re 
h Tie d throughout from 6,250 to 9.000 
\ UOP Platformer, third in Middle East, ha 
lded 


FARK LAST NOTES .. . Shell, British Petroleum, 
Caltex, and Standard Vacuum are negotiating with 
on government on the final details of a long 
O-muillion 1O00 b/d retin expected 

{ mi se Ww .. + Assam Oil, 

S00 b/d rel n Diebor Indi ould 

wild n rou omeo ! found in A m 
In Petrochemicals Ihe Indian government is 
lanning a $21-muillion fertilizer plant at Trombay 
Island that would operate off the wast from the 
Stanvia ind Burmah-Shell refiners near Bombay 
. «+ Nihon Gas Kagaku, of Tokyo, will build an $8.3 
| nt designed 
CCC, and a 100 t/d ammonia plant... Dow will 


on, 90 t/d urea-from-natura 


out SS4-million inp Japan polystyrem 


LUROPEAN NOTES 


chemica plans a 20,000 b/d refinery, using 


Societa Augusta Petrol- 
Middle 
bast crud it Palermo, Italy... Saroms’s 35,000 b/d 

nery ut Ray nna hop to have its 4.000 b/d Iso 
plus Houdrilormer, first in Europe, on stream by Jun 
. » Norsk Esso is planning a 30,000 b/d refinery for 
possible erection near Halden, Norway... Esso AG 
of Hamburg will build a 60,000 b/d refinery to serve 
the Rhineland area 

In Petrochemicals . . . Godfrey L. Cabot will form 
company to build a 40,000 t/y carbon black plant 


bran it the Berre Lake refining center in mid 


KUSSIAN AND SATELLITE NOTES 


lered Syria a complete, very low priced retinery 


Russia 


h Syria is receptive to other offers, only other 
. « Czechoslovakia ha 
made similar offer to Austria... Hungary has started 


dis from Yuvoslavia 


a test refinery using a new method of 
cl fuel Fast Germany is planning 
ynthetic jet fuel 


in Transition 


..». Leonard Refineries is taking over the busine ind 
property of Mid-West Retinern and Roosevelt 


Oil and Refining in Michigan's largest oil industry 
ver. Leonard is aiming t ird full integration 

.« « Ohio Oil Co. will close its 6500 b/d Lovell. Wvyo.. 
ome time after Aug. 1, because it 1 no 
economically sound.” Crude runs to this plant 


s000 hed 


I 


t two yeal have avera 
refining will be concentrat 10.000 b/d 
on, Ill, refinery after vell hut down 


Dispe | pl in ire unmad 


. . « Pacific Refiners stockhold hav 
its Honolulu faciliti to Honolulu 
rd of California, which will pay 


. Catalin Corp. and Reichold Chemicals | 
ntinued negotiantions that were to lead to 


ntly announced merver 


in Markets and Prices 


Winter didn’t start officially 
than-normal Veathnel 
rm month took 
livht and heavy 
upply position of th 
climbin 
| rin in 
ind Mid-Continent 
and tanker nd inta Vater 


Csull Cou 


vith ice, tended to hold dow volume 
pen market trading. River bar entirely 
committed to contract shipment And ra or tank 
Cl ingle voyage from the Gull 


jumped the equivalent of 2¢ gal 


Prices were quick to reflect th 
n out of primary market 
iwainst contract At the Gull 
for o. 2 fuel rose from 
Mid-Continent, Group 3 quotation 
idvanced O.5e, tron . 
up Se bbl., from $1 
Residual fuel 
tilhiat in most 


vento 


Other refined products 


od hape at the year-end 
cribed gasoline a unusu 
period. Lubricating oil 
ld had not 
linery ti 
hit k and neutral 
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NEW UNITS FOR 
PETROFINA 
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rhis Graver design is ideally suited 
for storage of jet fuels, gasolines, and 
other volatile liquids—especially 
where inclement weather is a prob 
lem. Rain water runs to the center of 
the roof and is carried off through a 
sump. The deck is clear and unclut 
tered, facilitating easy snow removal 

The Center-Weighted Floating 
Roof is unusually stable, being built 


For THE UNITED STATES 


CENTER-WEIGHTED 
FLOATING ROOF TANK 


to principles basic to ship hull design 
Since the roof floats directly on the 
product, vapor losses are minimized 

Graver builds this and other tank 


designs to suit your specific needs 


2S ...ideal for jet fuel storage 


j 


For the utmost in economy and per 
formance you can do no better than 
to contact Graver. Our engineering 
representatives will consult with you 


at no obligation 


GRAVER TANK & MFG. CO. INC. 


East Chicago, Indiana 
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Electrical Home Heating—New 
Competitor to Distillate Sales? 


i pm pe 


oO meeting 
Oompetition « 
tr 

is the tremends 
ditioning This, in tur 
in buildin 


lem for the utilities in man‘ 


inter loads to equalize their present summer 
iused by the use of 
ent. Almost the only 


through hou 


current in air conditioning equip 
load 
heatin The utility cann 
this load 
hich bring heating cost 


winter available to m 
ne wssue | 
to acquire except as it offers rat 
within the reach of the a 
nome ownel 
Ihe result in be mu 


atiny——low enouvh, in fact 


il-heating market the report pointed out 
Example g1y f some 
iched the 


In the Tenn 


market 
point 
home heatin 
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ubsidized rate it was pointed 


hattanooy 
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TOMORROW 


Ihe indu 
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New Promise in Gamma Rays 

As a Petroleum Processing Tool 

( YAMMA ray d p ly ot] forms of atomu 
I lation | 


for petroleum 
] future 


n petrochemu il proc e new 


Isso Research 
rm ince carly sumn é new radiation 
Atomic bon 
lool P P INe Jan 
ently 


and Engineering Co. has been ¢ 


| 
laboratory (for details of labor 
cryy a Proce 

experi n red reported 


n laborat have ranyved from 


rbon imples to gamma 
reining 
juart/day pil | miiniatus of 


{ 


Opel ition m i 
omplet 
nin unit 

Purpose of work is to learn how atomic radiation 
vith perature pr ul 

il reaction 

Whitha ray a pr 


ind petrochemical It 


' 
r cost 


ind pe 


rhap 


onventional “non 


Isso’s experiments show promise for atomic radia- 
thon mma ra ind m i t irdment mn 


into phosphoru 
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Tomorrow 





n ol liquid methyl methacrylate into a solid by 
Aposure tov 2 

uch a itvl rubber in be broken down 
materials for making other petrochemi il 

rmediat Ihermal cracking of petroleum 
peeded by mma radiation iving in 

olime yin ld 

inusual, however, is exposing sulfur-contain 
irbons to neutron bombardment in an atomi 
ulfur atom to phosphorus. Unfors 

the phosphoru is radioactive ind 

t problems phosphorus in petroleun 


Rip 


Studies of Health Hazards Up 
As Process Complexity Grows 
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nost crude oils and perhaps even be concentrated in 
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vens. But a precaution as simple as washing the skin 
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case history 


THE PROBLEM: 


Severe fouling of heat exchangers 


CORROSION AND FOULING m S-e0) elie aeeegion ot 


system where temperatures range 
vp to 575 Ff 


THE TREATMENT: 
Nalco Inhibitor edded ot 20 parts 
per million to the absorption oil 


in the system 


ABSORPTION OIL 


- : = LIGHT 
HYDROCARBONS 
LEAN OIL MAKEUP 


STRIPPLE 
TA —— TOWER 
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TWO PARALLEL 
HEAT EXCHANGER 
BANKS *14"2 


THE RESULT 


Pressure drop across exchanger retiner y 
banks reduced from an average of , . r probl ut 4 . rosion o1 
95 psi to an average of 12 psi 
by the detergent-dispersant action | en ril { rt nl ou to loo!) 
of Nalco Inhibitor. And for the ‘ ‘ , r ryt 
first time in plant history, the ex- 
changer banks required no manual 
leaning after months of operation 


NATIONAL ALUMINATE CORPORATION 


6258 West 66th Place Chicago 38, Illinois 








Applied Science 





INSURES BETTER, 
MORE STABLE 


REFINED PRODUCTS 


(lo obtain more data on advertised products see 


con? 


DEACTIVATOR 


A New Tretolite Company product 


Copper contamination of refined products can result from as 
little as 0.028 mg. of copper per gallon. Copper contamination 
often results from copper treating, but flow through copper 
or copper alloy equipment also can result in potent ally 
harmful contamination. Further sources of contamination 
pipelines, pumps, tubing and fittings can contribute to copper 
contamination even after the hydrocarbon product has 

left the refinery for distribution. Kuplex offers the refiner a 
method of product quality protection at a minimum cost 
Kuplex nullifies, by a chelating action, the catalytic 
degenerative oxidation caused by copper in hydrocarbons 
Especially applicable to gasoline, Kuplex is also effective 

in hydrocarbon streams such as kerosine, jet fuel, diesel 


and burning oil, turbine oil and greases 


























For samples and technical data, ask your Tretolite 


refinery service engineer or write to 


TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION 


369 Marshall Avenue, St. Lovis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 


DESALTING + DEMULSIFYING + CORROSION PREVENTIVES + SCALE INHIBITING 


ASPHALT ADDITIVES «+ FUEL OIL ADDITIVES « WATER DE OILING + PARAFFIN 
REMOVAL + PRODUCTION STIMULATION + BACTERICIDES » METAL CONDITIONERS 


PETROLE! 
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the Cooper-Bessemet U 


grove 
mouNtT VERNON OwMmo 


Here’s Why You'll Want a Copy of the 


If you have a stake in compressor operation, or ar¢ 
interested in learning more about the latest develop 
ments in compressor efficiency ind economy in the 265 
to 660 horsepower range merely complete and mail 
the coupon below. You'll receive the brand new (¢ oper 
Bessemer GMXD bulletin 


This 0-page bulletin describes the latest cost-cutti 


developments in V-angle engine-driven compress 


ign and construction ce elopments 


/ MOUNT VERNON, OHIO J 


GROVE CITY, PENNA 





New York City © Seattle, Wash. * Bradford, Pa. © Chicago, lil 

Houston, Dallas, Greggton, Pampa and Odessa, Texas 

Washington, D0. C © Shreveport, la © Son Francisco, los 

Angeles, Colif. © St. lLovis, Mo. © Gloucester, Moss. © New 

Orleans, lo. © Tulsa, Okla. © Cooper-Bessemer of Canada iid 
Edmonton, Alberto—Halifaz, Nova Scotic 


pro ed fuel economy, greater capacity and broader 


practi i! appli ition 


Other features of the bulletin include detailed cross 
sectional diagram: space plans ty pi il installations 
pecity ittons operational idvantage 5 and complete 


information on GMXD packaged unit 


Learn for yourself how these ¢ ooper Bessemer id 
intage i ) ny © n field yvathering, in refineries 


on Request 


The Cooper-Bessemer Corporation 


Mount Vernon, Ohio 
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PETROLEUM CHEMICALS DIVISION 


NEWS 


Januar One of a Series of Interest to the Petroleum Industry 
y 


~ QUESTION —_ WHO is your “typical” dealer... 
ie stato ett and HOW does he operate? 


Many important facts about the man and his business are revealed in Report 





No. 4 of Du Pont's continuing market survey, “The Service Station Operator” 


ANOTHER DU PONT MARKETING SERVICE 


Wide selection of 
program aids available 
for dealer meetings 


The Service Station Operate 


What happens when 


Re port Ne 4 








“Dealer Survey” 


Specialized cross-tabulations 


HERE | i typica 


What's next? 





PETROLEUM CHEMICALS DIVISION 


NEWS 











GULF COAST REGIONAL LAB MANAGER 


John N. C. Cameron it the | 1] 
Diu I t Pet ‘ ( 1) ‘ y } | 
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Gel-Clogged Heating Fuel Line! 


. you can avoid this complaint 
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Petroleum Chemicals 
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There are good reasons behind 
America’s key industries have § 
valves, fittings, and flanges fe 
They know that drop forged 
form in structure, fine gra 
porosity. They know, ¢ 


meticulous care givg 
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PETROLEUM PROCESSING 





INLY the Type 13A d/p 
‘las these MURINE THe 


e Positive Overrange Protection 
up to full 1500 Ib. rating 


¢ Fully Adjustable Ranges... 
0-20” to 0-80” and 0-50” to 0-250” HzO 


differential 















¢ Automatic Internal Damping 


. fast, stable measurement 


° Simplicity . . . easiest, lowest cost 


installation, least maintenance 


¢ Convenient Zero Adjustment 


. external — no need to remove 
weatherproof cover 


¢ Highest Sustained Accuracy 


. even under extreme operating and 
ambient conditions 


With these basic features, plus many 
other technical refinements throughout, 
the new Type 13A dp Cell* Transmitter 
surpasses all previous records in per- 
formance ... economy . . . convenience. 
For the complete story and a demonstra- 
tion, call your nearest Foxboro repre- 
sentative. Write for new Bulletin 13-11. 
The Foxboro Company, 911 Neponset 
Ave., Foxboro, Mass., U.S.A. Factories in 
the United States, Canada and England. 


*Reg. U. S. Pat. Off. 


More Foxboro flow transmitters are in use by 
the process industries than all other makes 
combined! 





Cell Flow Transmitter 


design features...- 





supply How It Works... 


An increase in differential pressure across Twin- 
Diaphragm Capsule (A) exerts force to right on 
force bar (B ). Elgiloy® diaphragm seal (E ) acts 
as fulcrum. Force to left at top of bar (B) causes 
flapper to approach nozzle at (H ). Resulting in- 
crease in nozzle pressure is amplified by relay 
(1). This pressure is sent to feedback bellows (G ) 
which develops force to counterbalance the differ- 
ential pressure on capsule (A ). The 3-15 psi out- 
put signal from relay (1), always precisely pro 
portional to differential pressure, is transmitted 
to remote recording or controlling instrument 


output 








“™ Range Wheel is continuously and easily adjustable for 
entire range whether 0-20" to 0-80" or 0-50" to 0-250" H,O. 


. Easy-access screw adjustment permits field “zeroing” 
without removing weatherprool cover. 


——— Elgiloy®™ stainless alloy diaphragm seal assures a corro 
sion-resistant, frictionless, positive pivot point. Instrument 
is constructed in 3 basic units — body, transmitter, and air 

° aid relay block — eliminating all possibility of errors produced 
high e #F low 


by piping stresses. 
pressure pressure 





Silicone-filled Twin-Diaphragm Capsule filters out flow 
disturbances (“noise”) at measurement source ... with 
out loss of speed of response. Precisely matched surfaces 
of diaphragms and capsule core provide “stops” which 
give positive overrange protection in both directions. 


Rugged forged body, optionally Type 316 S.S. or carbon 
steel, gives greatest strength with least weight... ultra 
compact design permits low cost mounting from flange taps, 
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When The Owner’s Manual Says 
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use 8 ND. ott only” 


Barium-based Additives Will Still 


Provide an Extra Measure of Protection 


Today, 75%, of detergent additives are barium based. As 
compression ratios go up, chances are that an even greater 
percentage of tomorrow’s V.H.D. oils will contain barium 


based additives 


Anticipating the trend, we recently increased capacity 
100%, and stand ready to increase again. We pioneered 
flake Barium Octahydrate and Barium Pentahydrate 

advanced forms of soluble barium values now widely used 
We also have acquired another large mineral deposit to in 


crease further ore reserves. These efforts continue 


Yes, you can be sure when the owner’s manual specifies 
“V.H.D. Oils Only”, we still expect to be America’s larg 


est producer of barium alkalis for oil additives. 


If you are working with lube oil additives 
we would like you to have a coy 

new, 24-page booklet giving 

formation on WESTVACO 
Chemicals. Send for it 








Westvaco Mineral Products Divisic 


VU 


FOOD MACHINERY AND CHEMICAL CORPORATION 
General Offices + 161 East 42nd Street, New York 17 


aGo. tiLin stwaee 


(lo obtain more data on advertised products see puge i ? PETROLE! I PROX LSS! 





LOOKING FOR AN “ALL PURPOSE” 


EXPANSION JOINT 7? 


Zallea has never built one—never will. And for gox 2ason. Like al 


precision engineered equipment, Zallea Expansion Joints are designed 


to fill specific rigid requirements. In every case ypes, sizes and 
materials of construction are determined by factors of temperature 


pressure, traverse and special service conditions 


Zallea Brothers design and build expansion joints for every rev ulrement 
f y 


f modern industry. Field tests have proved the value of our 


emphasis On designing the expansion joint to fit the pr 


problem. Record: 


show that Zallea Expansion Joints outlast all other packles: 


expansion joints from 90°% te 1 as 120 Such reliability is 


further proof of Zallea design superiority 


Zallea representatives are always ready to help solve problems rel ating 
to expansion joints. Or if you prefer, write for Bulletin 351 which 


Jescribes the many standard types available 
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600 Gal 
STARTER 
TANK 


Fermented 
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Eastern’s Mixers are designed to meet only within a range of 5-10 H.P. with 
the needs of today’s chemical and in standard speeds of 280, 420, and 1150 
dustrial processes. Many types are avail R.P.M 

ible to satisfy all conditions of fluid 


Series ( or ¢ rage tank ipacities, are 
istencies and tank sizes. Selection i 


izes of % to 10 HP. at 

these standard s5 s: 1725 R.P.M (up 
to 5 H.P.); 1140 R.P.M. (up to 10 HP.); 
420 R.P.M. (up to 7 H.P.); 280 R.P.M 
(up to 5 H.P.). Available in both hori 
PORTABLE MIXERS zontal and vertical models 
Serie H at 1725 R.P.M., Series § at 112° 
RPM, and Series Gat 4220 RPM ore TORBINE MIXERS 
ivailable in motor ratings from 1/20 to Eastern’s Top and Bottom Entering Tur 

H.P. Also available are special speeds, bine Mixers find particular appl tion = > 


iy be made from a wide range of 


rials Motors with various voltage 


! 
l epowel speed und = =construction 
! 
| 


stings and enclosures are also furnished 


variable speeds, as well as air driven where 


liquid blending requires gentle, yet 
models 


thorough agitation 


TOP AND SIDE ENTERING Models are available in sizes from “% 1 . INDUSTRIES INC 


Series A, extra heavy duty for large 1) H.P. Standard speeds are 56, 68, 84 ; tel 
“ du ‘ rg ‘ andar pee n Mixer Division 
tanks, are available in side entering units 100, 125, 155 R.P.M 

Regent St., 


Norwalk, Conn. 









































lower initial cost— more for the money 
less upkeep expense— minor maintenance 


faster warmup—high, even temperatures 


faster production —increased 20% to 30% 
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TRAPS - VALVES « FLOATS + METAL PARTITIONS 














14 OREGON STREET, WILKES BARRE, PA ~ SALES AND ENGINEERING OFFICES IN 58 PRINCIPAL CITIES 





Motor oils compounded with 


give your customers what they want 


: ear 
Reduced engine W 


Rust protection 
Performance under all types of operation 


Corrosion protection A 
ines 
Engine cleantine 
n 


Your customers are 
aware of the greater demands placed on motor 
oils by the modern, high-compression engine 
And with superior oil performance and engine 
protection provided by Oronite lube oil additives, 
you can gain a better sales position with your 
finished oils. With Oronite additives you can 


prove “reduced engine wear” to your customers 


Oronite’s flexible program of custom-formulation 
to your base oil and individual needs can provide 
your customers with an exclusive, tailored-to- 
order motor oil. Why not talk it over with an 
Oronite lube oil additive spec ialist. Contact 


the Oronite oflice nearest you. 


Custom-formulation for individual oil marketer 
an Oronite specialty! 


ORONITE CHEMICAL COMPANY 


200 Bush Street, San Francisco 20, California 
OROWNITE 30 Rockefeller Plaza,New York 20, New York 
CHEMICAL 20 North Wacker Drive, Chicago 6, Illinois 
714 W. Olympic Bivd., Los Angeles 15, California 
Mercantile Securities Building, Dallas 1, Texas 

Carew Tower, Cincinnati. 2, Ohic 








Letters cut from new Kaylo-20 dramatically 
demonstrate ease of on-the-job fabrication 


New 


Kaylo* 


insulation boosts Kaylo temperature range 600°F.! 


king of high temperature insulations 
jewel to its crown 


adds a new (only 11 pound per ¢ ubic foot) economy (remove it for 


a complete line of pink Kaylo-20 insu 
lation serving the extremely high temperature ranges from 
1200°F. to 1800°F.' New Kaylo-20 is 


high temperature applications including catalytic crack- 


designed for all extra- 


ing units, refractory wall backing for furnaces and boilers, 


and fireproofing of piping, equipment, and vessel skirts 


For the first time, Kaylo-20 brings to these high-tem- 
perature installations all the qualities that made regular 
Kaylo famous—stahility 


even in boiling water) 


(Kaylo-20 will not disinteprate 


case of appli ation (cut, Saw ofr 


score it on the job with ordinary hand tools) light weight 


KAYLO and FIBERGLAS—from one reliable supplier—now provide 


line inspection, replace it without waste). Kaylo-20 shrink 
age at top temperatures runs less than 2°%! 


New Kaylo-20-—now 


available in a complete range of 
thick nesse* 


for iron pipe and copper tubing sizes from %" 


LJ 
{in block 


to 39". an and beveled lag up to 18" x 36" 3" 


thick 


is distributed by Owens-Corning Fiberglas ¢ orpora 
tion 


With the 


Kaylo-20 complete the 


other Fiberglas* industrial insulations, 


most versatile family of plant 
insulations available. See Sweet's Fil 


Chemical Engineering 
Catalog, or Refinery) 


Catalog. Or write (owen 


Fiberglas Corporation 1KS-A. Toledo | 


( orming 


Ohio 


FIBERG 


complete insulation coverage from lowest sub-zero to 1800°F. mani, 
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New Process and New Catalyst 


Promise New Records in Production of 


Low Cost, High Octane Reformates 


Although the M.W. Kellogg, Sinclair months duration, with negligible lo 


refiners to buy Catalyst RID-150 be 


Saker process is still too new in in catalyst activity. Cost of catalyst yond the first year’s requirement 


service to provide any long-term per pound in terms of barrels of re ilthough a continuing ource of 


performance data, and customer formate produced is a major eco upply can be assured. ‘lhis freedom 


initial findings cannot yet be di nomic factor of the proces from long-term purchase and license 
closed, many economic advantage . , . ae Lig igreements 1 an important consider 
of this catalytic naphtha reforming ition when decidiig which ww the 
Sinclair-Baker regenerative catalyst 
proces have ilready been firmly most uitable r forming proces 
RD-150 has high activity and long 
established. Any refiner faced with _ 
inttial life. It has been in operation Base 
increasing octane yields from present 


for over one year without supple ' ' Feds 
feedstoch or with getting high 


menting the catalyst. 95 octane re M.W 


: | Ta i " mic rr. 
octane reformat from lower grade Kellogs unique de ign per 


naphtha vill recognize the inf formate can be produced foe _ mits the effective desulphurization 


months or longer before regeneration 
cance of the following point 


of low grade naphthas as part of the 
is required proce and avoids corrosion and 
metal contamination. Kuwait naph 
kixperimental operation is reduced Depending on the feedstock thas thus treated, for example, can 
to a minimum. One M. W. Kellogg 


relorming unit wa tarted on it 


octane ratings above 90 are now produce yields of high octane re 
being obtained commercially with formates only lightly lower than 
final test run within two weeks after 100. and even better, a goal that i those for higher grade Mid-Conti- 
the catalyst was first charged to the entirely feasible and economically nent feedstoch 
reactor with octane rating and practical Variability of octane rating 


rorrviiwatiory 


Further details on M. W. Kellogg’s 


catalytic naphtha reforming process, 


yield during this 15-day period well is the keynote of the proce per 


nl CACES he guarante mitting selection of the exact proc 
essing conditions for a given naphtha 
the Sinclair-Baker catalyst tovether 
to secure optimum economic Opera 

Sinclair-Baker Platinum Catalyst with 


ome economics of both, are 
tion at all time 


RD-150 can be regenerated ea contained ina recent booklet Low 


and quickly in tu to provide many ’ ;, de Cost Production of 905 Octane Clear 


operating cy each of } Use of the proces does not Reformat opy sent on request 


Refinery Process Diviston 


THE M. W. KELLOGG COMPANY 
225 Broadway, New York 7, N. Y 























* Cleveland « Detroit * Houston * Los Angeles * New York 
P r 





sattle * Tulsa * Washington 


TY and GREENVILLE, PA 


REPRESENTATIVES AND LICENSEES: Brazil ©« Canada © England France © Netherlands © Scotland © Venezvelo 











GENERAL REFRACTORIES COMPANY 


A COMPLETE REFRACTORIES SERVICE FOR THE PETROLEUM INDUSTRY 


LITECAST 50—A hydraulic-setting insulating cast HIGH-STRENGTH BRIK-CAST -A hydraulic-setting 
able refractory material, having a density of ap castable refractory material unique in that it con- 
proximately 50 Ibs. per cubic foot. Its extreme tains more bonding agent, which results in a 
light weighi and exceptionally low thermal con product moce resistant to the physical actions of 
ductivity make it an efficient and economical heat impact, erosion, and load bearing. Used exten- 
insulator. Recommended for vessel linings and sively for lining regenerator chambers and catalyst 
backing for brickwork for other heavier castable lines in catalytic cracking units. 


refractory materials 

LITECAST 50-M—-A 50-pound density insulating cast- 
ible, having a high degree of purity, used as a 
liner in vessels and lines where atmospheres must 
be controlled, or contamination of internals must 


LITECAST-50 be avoided. LITECAST 50-M may be applied in 


the same manner as standard hydraulic-setting 


. aC } castables 
cob e BRIK-CAST BRIK-CAST 3000—A hydraulic-setting castable refrac- 


tory material, composed of ciays and bonding 
Em agents having the highest purity, resulting in a 
product with a high operating tempera’ ure (3000 
F.), and resistance to reducing atmosphere in 
carbon monoxide attack. Recommended for sul- 
phur burner chambers and other vessels operating 
) aes above normalcrackingand reforming temperatures, 














‘SUIMOLIWHIIH TWHINGS 


























SIX DAYS OF DOWNTIME SAVED 


Refinery tower cleaned chemically by Dowell in only eight hours... 
a six-day saving over mechanical methods! 





| A reline operator had to shut down his HLS stripper bubble Dowell chemical cleaning method ire «ke ned t 
two months to remove an oily carbonate costly downtime, because Iver ‘ “id 
et hutdown took even da because of the regular connection keeping disn thi { a minin 
leaning methods used, and even then the towe Liquid solvents can go whereve 
| ined toel bends and 
1) engineect vere asked to tackle the problert Lhes ible to mechanical method 
ed the tower mn just eight hou t using chemical solvent You can he to Maintain maximun 
\ il} inspection showed the tower to be tree of scale with your plant by arranging for a re in { PD 
leposits washed from the caps and tra Thy chemical cleanin bor full inforn 
1! this refinery wa oO smpre ed that he ad pled i Dowell ofhwee I arite DD 
hedule of Dowell chemical cleaning Oklahoma Department A-32 


chemical cleaning service for industry <a 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 





f ; , 
fe } ain more ad on advertised products see page | PETROLE! PRoc! 



















STANDARDIZE ON THIS FITTING AND YOU'LL 
REDUCE INVENTORY...SAVE MONEY... 


it's the NEW 5000 TY? 
KEY RETURN BEND FIT 


WITH HIGH DEGREE 
OF INTERCHANGEABILITY 











TWO SERIES: 
S50 and 1275 LBs. 
NINE FITTINGS 
im each series 


ee Aalst 


A TOTAL OF 18 FITTINGS, BUT REQUIRING 
ONLY 26 PARTS INSTEAD OF 72 


HEADING UP OPERATION ee Se 2 el Fe ae 
Holding ember and screw may be handled as o unit : ; : ia 7S ib. series 
UNHEADING . 


A slight loosening of the screw permits holding member and screw 















to be removed as a unit. The stem has been designed to withstand 








plug removal by striking with a hommer 


SAFETY FEATURE 


Plug can be loosened before a holding member is disengaged, 





preventing the possibility of the plug blowing ou! of fitting os the 






result of build up of bock pressure 


DAMAGED PARTS 


ly threads become dama jed or frozen, holding mechanism can be 
















removed by turning the breech 


STRESS DISTRIBUTION 


Elliptical crossovers in the 5000-type give a maximum uniform 





distribution of stress. Plug hole section will be more uniformly 
stressed because of the added support of the 34 projection 


immediately above the plug seat 


METAL IN TENSION 
The tension load is evenly distributed throuchout the 34¢ cw 


cular projectior 


SHEAR 


The shear load is evenly distributed over 180 


BENDING 


No bending can occur ir the holding member and the full 346 






projection above the plug seat prevents bending of the lugs 


Write tor intormation and prices now 


A DIVISION OF (L.C.¢ INDUSTRIES 


i i oe ae, 





NEW YOROR « CLEVELAND «© CHIC ad 











PETROLEUM PROCESSING January 1956 (lo obtain more data on advertise 1 products see page 126) 
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So easy to read 


it invites frequent reading i 
e c 


A SIMPLE, dependable and economical ther- 
mometer with many applications throughout the 
petroleum field, such as, Heat Exchangers, Pipe 
Tanks, Field Wide 


variety of ranges from minus 40° to +750 k. 


Lines, Storage Il reaters. 
Also available with three inch dial; stem lengths 
of 4,6, 9, and 12 inches; separable wells of brass, 


steel, type 404 stainless steel or monel. 


EASY TO READ: 


able because of black figures and graduations 


The large dials are highly read- 


on an aluminum background. 


RUGGED: All exposed metal parts are of arc 
welded, corrosion-resistant stainless steel. All 
instruments are waterproof. All mechanical con 
nections are welded for greater reliability. 
ACCURATE: These instruments are accurate within 
1% of range, over the entire range. Simple 
zero-setting features correct minor errors in 
readings which might result from severe me- 


chanical shock. No ambient temperature effect. 


(lo obtain more data on adve 


rtised products See 


Overrange protection 50% up to 500 F.; 10% 
above 500 Ff. 


VIBRATION DAMPED: All instruments, except the 


200 to 750 I silicone 


range, are damped 
against vibrations. Result is increased speed of 
response, no zero-shift due to shock, minimum 
pointer vibration, and elimination of pointer 


chatter when the thermometer is handled 

ECONOMICAL: Costs only $16 to $26, depending 
on dial size and length of stem. Ask your Taylor 
Field Engineer, or write for Bulletin 98267. Taylor 
Instrument Companies, Rochester, N. Y., of 


Toronto, Canada. 


‘Taylor Instruments 
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ACCURACY FIRS 
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TRUFIN 


®* STEPS UP 
HEAT TRANSFER 
EFFICIENCY 


* SAVES TIME 
®* SAVES MONEY 


* SAVES 
VALUABLE SPACE 


Yes, if you want more heat transfer efficiency deposition of fouling materials. Maintenance costs go 
want to save time, money and space—here's a tip down—and stay down. When specified for new units, 
for you. Investigate, today, the possibilities of Trufin Type S/T permits the designing of smaller, 
Wolverine Trufin Type S/T condenser tube more effective heat exchangers and condensers. You 
save space and you spend fewer dollars 
Type S/T is an extended surface condenser tube 
Its extruded fins—providing greater heat transfer Type S/T—when specified as replacement tube 
surface—are actually part of the tube wall. A % packs more heat transfer surface into existing units, 
inch Type S/T condenser tube, for example, has an steps up capacity far above original output. It can 
external-to-internal surface ratio of 3'/2 to |. It has be directly substituted for prime surface tube with 
approximately 2'/2 times the outside surface of the out any deviation from standard retubing techniques 
Y%_ inch prime surface tube it is designed to replace 
That means increased capacity—more BTU's from And there—in brief—is what Wolverine Trufin 
every foot of tube Type S/T will do for you. Put it to the test specify 
Type S/T for both new units and when retubing 
When an installation tubed with Trufin goes on existing units. Wolverine’s new Processing Flow 
stream— it stays on stream longer. Because the fins sheets Catalog shows exactly where Type S/T is 
are part of the tube, they can't shake loose from being used and can be used in the industry. Write 
vibration, thermal shock or pressure fluctuations for your copy —TODAY 
Actucl operating data and pilot plant research 


indicate that Trufin Type S/T actually resists the Wolverine Tube, 144] Central Ave., Detroit 9, Mich 


TUBE 


w OLVERINE 


Division 





“See that vacant space out there—just to the right 


of those three condensers. It used to be occupied by 
No. 4 condenser —but not any more. Good old No. 4 


is gone—kidnapped by a piece of licorice 


What's that you say? It sounds like a mystery 
story with a trick ending. Well, in a way it is. It all 
started eight months ago when home office began 
screaming for more production. |'m telling you our 
whole engineering department sat up nights trying to 
figure it out. We just couldn't see how we could boost 


output —short of building a new plant, that is 


“Then we got our first real break. I'm sitting home 
one night—dead tired—when Johnny, my five-year 
old son walks in. ls he a mess. He's chewing on a piece 


of licorice —and it's smeared all over him 


'l start to take it away from him—when something 
about that licorice rings a bell in my mind. It's the way 


it looks—sort of like a piece of tube —with fins! 


‘Then it comes to me something a Wolverine 
salesman had mentioned one day in my office. 
‘Wolverine Trufin” 


condenser tube with integral helical fins squeezed 


, he said, ‘is an extended surface 
ri rom the tube wa ecause of the fins, Trufin 
ght f the tut i. B f the fins, Truf 


has much greater capacity than prime surface tube 


That was the clue we were looking for. We pulled 
a condenser and retubed with Trufin Type S/T. The 
results were terrific. Right away heat load jumped 
from 417,000 BTU's per hour to 829,000. You can 
just bet that No. 2 and No. 3 got the same Trufin 
treatment. No. 4 got the gate—we just dont need it 
anymore. You might say that it was kidnapped by 
Trufin Type S/T—and a piece of licorice 


Next time you retube—specify Wolverine Trufin 
Type S/T—see how it can solve heat exchange and 
condensing problems in your plant. Write, too, for the 
new Trufin Opportunity Book. It's filled with valuable 


design information and actual Trufin case histories 


Wolverine Tube, 144] Central Avenue, Detroit 9, 
Michigan 
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BLENDING CRUDE 
you U e a whit 


76 P 


wit? 


—- 


How to match any given set 
of mixing or blending conditions 


Which mixer would you specify for a 
big blending job? 

These pictures show just fwo ways 
you can buy LIGHTNIN Mixers to suit a 
spec ifte mixing of ble nding ope ration, 

Lhere are many, Many more ways to 


do this, For example 


MOTORS. You can order LIGHTNINS 

ith the motor that gives you best 
service and minimizes your stock re 
quirements: any make with NEMA 
frame; any current characteristics; any 


enclosure or insulation 


DRIVES. You can choose a highly efh 
cient gear drive, or a lower-cost V-belt 
drive, for power input to the mixer, On 
gear drive LIGHTNINS, you can have a 
fluid coupling between motor and 
drive to handle excessively high start 


ing torques 


SHAFT SEALING. You can specify the 
new rotary seal mentioned above (its 
saving many oil companies several 
thousand doilars a year on mainte 


nance), Or you can have your pick of 


Get these helpful facts on 
mixing: cost-cutting ideas on 
mixer selection, best type of 
vesse! stallation and operating 
hints; full description of LIGHTNIN 
Mixers, Free-—no obligation. Just 
check data you want, tear out 
and mail to us today with your 
yme and company addres 


ia 8-102 Top Entering Mixers 

[} B-103 Top Entering Mixers 
(propeller types) 

{ J B.104 Side Entering Mixers 


[] 8-107 Mixing Dato Sheet 


four standard packed stuffing boxes, 
two of which permit repacking with- 
out draining the tank 

SIZES. You have a full range of sizes to 
choose from—18 basic models, | to 
25 HP—so you get a mixer closely 
fitted to your needs. 

MATERIALS. And you can write your 
own ticket On Corrosion-resistant ma- 
terials for shafts and propellers. You 
can get these wetted parts in any Mma 
chinable metal or alloy—and with 
special covering if you want it 

You don’t pay more for this freedom 
ot choice You sale because you cut 
your mixer operating, maintenance, 
and parts-stocking cost for as long as 
the next 20 years. 

That's why it pays to look for the 
mixer that gives you most choice for 
the money 

Your LIGHTNIN Mixer representative 
will help you find it—quickly, without 
obligation. His name ts in your copy of 
Refinery Catalog. Why not call him 


today? 


CJ 6-108 Portable Mixers 


(turbine and paddle types) (electric and air driven) 


["] 8-110 Condensed Catalog 


(complete line 
([) 8-111 LIGHTNIN Rotary 


Mechanical Seals 


Cj 6-112 Laboratory Mixers 


MIXING EQUIPMENT Co., Inc., |5!-¢ Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Lid., 100 Miranda Ave., Toronto 10, Ont. 


FOR TEL ADDITION, 
this 75-—HeP LIGH™N 
flar je ted 
stuffing box 
piaceabie 

eli ate 

wbr sted 


GET THE ONE ttern that con give 
ptimun fly mi ming with turbine-type 
IGHTNINs f r tanks. Hundreds of 
power speed nbinat sv ble m sizes 
from | to 5 


OPEN TANK 

when you add 

* 30 models 

totes the bot 


least possible t 


“Liohtain 
Mixers 


MIXCO fluid mixing specialists 
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What Happened at Whiting? 


Report gives some clues to cause, mechanism of 
explosions in Indiana Standard’s Orthoformer 


| xplosion ind fire destroyed the S-month-old, 25.000 b/d ¢ thotorme! 


ot Standard Oil Co. (Indiana) at Whiting. Ind.. on Aug. 2? 1YSS. Since 


then, an intensive study has been in progre to determine the cause and 


mechanism of the explosion 


Although details on the actual fire and events following the explosion 


appeared in the Oct., 1955, issue of PETROLEUM ProcessinG (“Fire! 


What Then?”, pp. 1559-1569), little information was available at that time 


on the events which led up to the explosion This article fill 
that data 


in some of 


It is based on a Report m the Investigation of the Accident to the 


Whiting Fluid Hydroformer* Unit,” prepared by the company’s engineer 


and distributed to the General Committee of the API Division of Refinins 


Conclusions on the Cause of the Explosions 


rm hut the pre ire 


yh eegharet ol the cause of the acciden va aily ripped BD 
to Indiana Standard’s Fluid Hydroformer ha 


ious! ve evere tho 
progressed to the point where an « planation can bh 


given concerning the nature of the explosions and Other vessels in the recyck is Stream show cle 

the manner in which they were initiated. Although dence of over-pressuring but they did not burst 
the study is not yet Complete, it does permit certain Piping in the same stream likewise exhibits evidenc 
onclusions to be drawn of over-pressuring and two elbow vere fractured 
l The disaster wa aused by explosions o The only part of the r 


ling in whi h me 
ring within the re« Ie en found to date of ernal expl 
sepal itor ‘ Thu pi 


Ihe explosive forces were of such 


i ystem ind « pecia at e ha ne 
those in the reactor and high pressure 


ure quen h frum 
: i nature or to the disaster the 
to indicat learly a progressively rapid burning 


irious parts of the rec ling 


quench drum 
tem 
In the case of the reactor, the burning tr 


vertically upward and ahout midw im the hi 


| 7 © M4 my 
developed i shock wave of ver ubstantially i Maton ' ou piper i Mare 
reased pressure which was of sufficient magnituck 


to produce fragmentation of the shell and to initiat: 


onta 
ive ! v ed ) than 2°) otf hydro 
rature and 
juench drum 
lopment 
explosion 
ejection of the tragments at rather high velocitic +— Sufficient hydrocarbon 
A progressive burning likewise travelled through the 1 Ie tem in th 
high pressure separator from the gas outlet end ) pp the 
deve loped a high intensity hock wave near LOSLO Ihe oxvegen requil 
the opposite end. This end of the vessel was frag 


combustibk 
i 


na 


| i quired } 
mented into a number of pieces which likewise wet vO possible 


cted at high velocity. The balance of th ‘ a VT) ould po 


the m 
tem An 
1 pertaining 
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AIR COMPRESSOR 


the 
ditions pertaining to the recycle gas and 


measure. An examination of con 


systems indicates that 


gas 
accidental but unrec 


ombustion au 


the oxygen supply to the recycle 
vas provided by 
from the 
the 


a period of sev 


ognized air leakage regene! 


ator into the reactor via catalyst 


circulating pipes for 
eral hours prior to the explosion 
further indicates that 


during this period at least one of the 


Ihe evidence 


plug valves in the catalyst recirculat 
the 
heen open a substantial amount in or 


the 


ing piping in reactor must have 


der to account for necessary flow 


of air between the and re 


but 


regenerator 


ictor no evidence is presently 
ivailable to account for the open posi 
tion of the valve 

6— Examination of the design of the 
vessels involved in the explosion, met 
I the 
and 
that 


and the 


illurgical examination of materi 


ils used in these vessels 
the 


materials 


inspec 
tion of the de 
the workman 
ship pertaining to the vessels met ex 


welds reveal 


isting code 
The 


pet iture of 


requirements 
spontaneous tem 
the mix 
in the recycling system was com 
paratively probably between S00 
and 600° I 
S The 
been established, 


ignition 
hydrocarbon-air 
ture 
low 
course of has 


ignition not 


but at least two pos 
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COMBINATION 
FURNACE 


RECYCLE 
NAPHTHA a 1% 


GAS 


known 
the 
ignition 


sibilities are spontaneous ig 


nition in recycle furnace, and 


spark from static electricity 
in the high pressure separator 
9 The 


ree ycle 


in the 
sufficient 


turbulent conditions 
gas piping would be 
to cause rapid acceleration of a flame 
in either direction in the piping from 
a point of 


ignition, and eventual su 


personic propagation 


The Detailed Report 


(The detailed 
leased by Standard of Indiana ine 
of the 


following report re 
ludes 
same information which 
PETROLEUM PROC 
1955. The 


presented here 


some 
appeared in 
LESSING 
plete 


in October com 


how 
full story 


report is 
in order to give you the 


Ed.) 


ever 


in one spot 


Summary of Accident 


a.m., Satur 
August the Orthoflow 
Fluid Hydroformer at the Whiting re 
Standard Oil Co. (Indiana) 
was seriously damaged by 


The 


At approximately 6:15 
day 1955 
finery of 
a series of 
internal explosions principal ex 


PI 


plosions occurred within the reactors 
high pres 


destroying 


vessel and a sure separator 


these. Other ex 
piping 
ind the 
but the damage 
for 
ruptured 


completely 
plosions occurred in exchang 


ers, a separator drum absorb 


er tower in these was 


less serious and save two pipe el 
bows none was 


Ihe 


reactor 


violence of the explosions in 
the 
sufficient to 


number of 


and separator drum was 
substantial 


The fr 


from 


produce a 
fragments agments 
the 
area ol 


M inv of 
vorking 


and particularly those reac 
scattered ovel in 
1200 ft 
fell in 


fields immediately 


tor were 


about these 


tank 
north of the 


radius 
two 


to the 


fragments 


Hydroforme! 

The impact of the fragments on the 
tanks resulted in numerous fires which 
rapidly through 
other tanks in these 
total de 


substantially 
fields and 
tion of 63 


spread 
all the 
resulted in the 
tanks and 


bbls. of 


tru 
mately 1 
crude and Various 
other tanks re 
fragments 

of the explosu 
attested to by 
a piece ol plate 
ly 65 


approx! 270,000 
products 
Forty-six damaged 
by fire or 


I he 


reactor 1s 


yn in the 
the fact that 
approximat 


violence 


we ighing 


tons was thrown a distance of 


about 1200 ft., pract demolish 
40 {t. tank containing 


of naphtha 


ing a 90 x 
724 bbls 
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What Happened at Whiting? & 


VENT 
on ° 
| t What This Chart Tells You 
- x FUEL GAS 
| <t-t- + DJ T > 
| \ Y DRY DRUM This schematic flow diagram shows the Indiana Standard Fluid 
| ba Hydroformer Unit as installed at Whiting. In addition to identi 
POLYMER | i-{ )} r fying the main equipment items and normal flow plan, it will 
STRIPPER PRC { CO . help you follow the story by pointing up a number of key factors 
| | : , in the start-up operation and subsequent explosion 
* ”— 
4 C3-C, 


. ° 

ss > 

; = PRODUCT tion of inert gas was started through this system at 2:00 a.m. on 
1, 

s Friday, Aug. 26 


DEBUTANIZER 


“mem The solid red lines trace the Recycle Gas System, Circula 














naa on ums on @ The dashed red line shows the regenerator air system 
tte Flow of unheated air was started shortly after 8:00 a.m. on Fri 
ABSORBER day, Aug. 26; air heater was fired during 4 p.m. to Midnight 


POLYMER shift that same day 








First trouble was reported here in the inert gas generator 
at 2 20 am Saturday Aug 27 Ox ygen recorder had risen to 


2 fire in generator was out 


Cae 
> 


Major explosions occured at these two points at 6:15 a.m. Satur 


ay, 


HIGH day, Aug. 27 in the re@ctor and in the high pressure separator 
y PRESSURE 


SETTLER 


Possible source of air for « xplosive mixture was leakage from 


em, 
% 
oY 


regen rator through one or both plug valves 


’ 
‘ 


Two possible sources of ignition are known spontaneous igni 
« 4 BLOCK VALVE - tion in rec ycle furnace, and spark ignition from static electricity 
i CONTROL VALVE in high press ite separator 
| 
TO REACTOR - MOTOR OPERATED VALVE Note: Times given are approximate 
Description of Unit te from the quencl n it h tor but at th me time is | 
t Mm | t. i I I I } nt | rit ulation M ' 
1} Hvydroforr { the Ort! { tt! } | f i { f i} el 
| } 1} i TY) | { ' t | Ay ' n tor pl ul | 
1 | } } 7 | nal ‘ ' { } } " | luce im ! " { 
mment and parated from it The d nted te { ting and pt ng purposes during 
in intermediat ommon head. Th | | the | rer | | perat } nd for aeration of 
ted and spent catalyst circu Phe balance of the oil from the striy talyst lines and bleeds to keep cata 
pipe A | ted thin th pe mixed with tl | d nm t out of nozzle tufling boxe 
ind onnected to the re from tl juench drum and tl n m ng part ! the like. The tem 
tor ft } } t} led and jf | } } I ! pi ure generator 
ied j | ind producin () 
} | {] f } Bott from { CFH of t high pr in 
nr ’ mplit | to n tl a fe tonated tf ! if | mp { 1) psig) O00) ! 
n ( Int f operation, | roduct. Part f tl f th lume) high pre iu torage drum 
! phtt { | cy t nd n if ler 
nya d t i pl lrun ! trumentation. Auto 
! 17 ! I t} Nn m i i 
py led 1 flow of nal 
) | | ‘| } ! r | a ! t f flan 
+} f 1 sh } ‘ | ‘ 
} [ ; I " ’ } 
b I off P Start-up Procedure Used 
} | R j 
} y ' 0) | A } f th Ky ion th 
{ f | { n tl { 
\ tt f p tt t foll ! i 
, r " } i f 
Pp ' m ti ' ' nt { f Pressure Tests and Purge 
| > Ay py " 
Ih 








@ What Happened at Whiting? 


4:00 p.m.-12 
August 
Ihe air was supplied by the 


test was started on the 


midnight shift on Wednesday 
14 1955 
normally 


ur blower used to supply 


ombustion air to the regenerator 
through the combustion air line to the 
regenerator. The plug valves in the 
hottom of the reactor, normally used 


catalyst to and from the 


© control the 


reactor, were opened to permit air to 


pass into the reactor from the regen 
erator Ihe reactor and regenerator 
were wolated from the oil” side of 
the unit for this test. The air test was 


ompleted during the same shift (4-12) 
August 26 
the “oul 
clements 


on thursday 
the 
which 


Concurrently side of 


unit, consisting of all 
in normal Operation contained hydro 
had 
puree d and then pressure t ted at 175 
psig gas 
by the inert gas generator system 


carbons and/or hydrogen been 
furnished 


Fol 


was 


pressure with inert 


lowing these operations, the au 
exhausted from the reactor-regenerator 
tem through the regenerator vent 


the stack The 


balance of the air in the regenerator 


valve to regenerator 
reactor was then purged through the 


same vent system with inert gas ob 
tained from the oil side of the unit by 
opening the block valve in the reactor 
overhead vapor line until the pressure 
on the oil side was down to 50 psig at 
which time the block valve was closed 
On the completion of the purge, the 
reactor-regenerator pressure dropped 


to atmospheric pressure 


Kstablishment of 
Inert Gas Circulation 


With the completion of the pressure 
purging of 
the next step was to es 


tests and the reactor and 
regenerator 
tablish inert gas circulation through 
the use of the recycle gas compressor 
which in normal operation was used to 
return recycle gas from the high pres 
sure separator to the reactor system 
In the gas the 


took suction on the dry drum 


circulation com 
pressor 
and discharged gas through the shell 
the 


exchanger to the recycle gas coils in 


side of reactor vapor overhead 
the combination furnace, then through 
the the 
line to the tube side of the re 


vapor 


reactor and reactor overhead 
vapor 
actor exchanger, down to the 
quench drum and overhead from this 
drum to the quench drum overhead 
then to the high pressure 
and back to the 
The circuit is 
shown in the recycle gas system draw 
the 


was 


condensers 


gas separator com 


pressor dry drum 


ing. To isolate regenerator from 


this circuit, it necessary to close 
the catalyst circulating line plug valves 


in the bottom of the reactor 


42 








[his inert gas circulating step was 


established about OO a.m. on Friday, 
August 26, 1955 


fresh inert gas from the mert gas gen 


In this circulation, 


erating system was continuously sup 
plied as make-up. The excess inert 
vas in the recirculation system was 


vented from the high pressure sepa 


rator via the absorber tower to a vent 
valve which in turn discharge to a 
vent stack 


Establishing circulation permitted 


lighting of the first burners in the re 


cycle gas radiant sections at about 
4:00 a.m., August 26 
Establishment of 
Naphtha Circulation 

After inert gas circulation had been 
established naphtha was brought in 
to the unit via ‘ie absorber tower at 
about 5:30 a.m. on Friday, August 
6. A normal start-up flow of about 


10,000 b/d of naphtha was then estab 
lished from the absorber tower through 
the naphtha coils located in the com 


bination furnace to a start-up reactor 


bypass line which joined the line 
carrying the inert gas stream just 
ahead of the high pressure quench 


drum 
the 
the naphtha convective section tubes 


Circulation of naphtha through 


furnace made 
fact that 
tion is common to both the naphtha 
and gas 
the furnace and this required that the 


in the was necessary 


by the this convective sec 


recycle radiant sections in 


convective section be cooled when 
the recycle gas section of the furnace 
wus fired 


As soon as an oil level was estab 


lished in the F-5 high pressure quench 
drum, circulation of a stream of oil 
from the bottom of the quench drum 
to the top of the drum was started 
\ portion of the oil in the bottom of 
the quench drum, together with that 
collected in the high pressure sepa 
rator, was then pumped to the de 
butanizer tower and from there back 
to tankage 

The 


oil was pumped through its 


balance of the quench drum 


normal 


operating channel to the polymer: 
stripper tower and then sent to the 
absorber sponge oil inlet. Oil cir 


culation was thus established in all 


parts of the oil side except the reflux 


systems of the debutanizer tower and 
the polymer stripper 
It should be noted that after the 


establishment of recycle inert gas cir 
culation and the naphtha circulation 


contact between this recycle gas and 
the naphtha was made in the high 
pressure quench drum 

When the recycle gas was later 


PETROLEUM 


separated in the high pressure sepa 
rator 


, 


it contained approximately 


3% hydrocarbons, principally pen 
tanes and hexane ss This amount Was 
sufficient to satisfy the ombustible 


requirement for an explosive mixture 
Hence, thereafter th gas 
could not be considered inert although 


recycle 


it still would require sufficient oxygen 


(estimated at about 10 minimum) 

to make it explosive 
This level of hydrox 

maintained on that portion of the gas 


ting of the high 


bons was thus 


recycling system con 


pressure separator the ompressor 
suction drum, both sides of the reactor 
overhead exchange! ystem the re 
cycle gas furnace oul the reactor 
the connecting piping. The hydrocar 
bon level in the quench drum was 
considerably higher (after heating as 
noted below) because of the higher 
temperature maintained tn the drum 
Heating Up Operations 

After circulation had been estab 
lished through the recycle gas furnace 
coils, four burners in the two recyck 
gas radiant section Ve lighted at 
about 3:00 a.m. on Friday, August 
6, 1955 for the purpose of heating 


up the recycle gas so that it could be 


used for the drying out of a new 


concrete bottom that had been placed 


in the reactor. A temperature of about 


200"°F was reached and maintained 
in the reactor for a period of about 
eight hours 

On the 4-12 shift of Thursday 


1955, additional burners 


were lighted in the recycle 


August 26 
gas radiant 


sections to increase the temperature in 


the reactor. The rate of heating in 
the reactor was specified to be 50 
per hour until a reactor overhead 


temperature of 600°F was 
Actually 
about 335° 1 


with a 


reache d 
after a temperature of 
had been reached in the 
reactor recycle 


S1S°F, further 
effort to increase the temperature was 


markimum gas 


temperature of about 
postponed because of difficulties ex 


perienced with the 


inert gas genera 

tor 
As mentioned before, naphtha was 
circulated through the convective sec 
tion in the combination furnace to 
protect the convective tubes from 
overheating shortly after the recycle 
gas radiant sections were fired. This 
heated the naphtha leaving the furnace 


and entering the high pressure quench 
drum to a 
SO"! 
Although this naphtha was in 
tact 


temperature of about 
con 
the 
reactor, the temperature in the quench 


with the rec from 


y« le gas 


drum is not significant in terms of 
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the hydrocarbon 


ot the 
cycle gas in the balance of the system 
since at the point of separation of the 
gas from the naphtha (high pressure 
separator) the 
proximately atmospheric 
to be 80-L00°F) 


content re 


temperature Was ap 


(estimated 


As the heating of the reactor pro 
gressed check made 
the of the 
catalyst circulating plug valves in the 
bottom of the springs 
are necessary in order to provide for 
the 


between 


a periodic was 


on compensating springs 


reactor These 
differential 
the 


pipes 


expansion occurring 
and 
the 
during the heating up process 


It should be explained here that the 


spent regenerated 


catalyst and reactor shell 


reactor is heavily insulated on the 
inside to reduce the operating tem 
perature of the reactor walls and 
bottom head. With this arrangement 
the catalyst circulating pipes in the 
reactor will heat up more rapidly 


than the vessel wall and thus expand 
in a downward direction against the 
plugs of the valves. The plug of each 


valve is supported on a stem which 


enters the bottom of the reactor 
through a sleeve. The seats for the 
valves are incorporated in the lower 
ends of the catalyst 


y'pes 

The initial differential expansion of 
the pipes thus will place a compressive 
load on the valve stems of such mag 
nitude that compensation 


must be 


provided to limit the compressive 
forces. This is done by means of the 
compensating springs acting on the 


valve stems. However, even with these 
springs it is 
back off the plugs to limit the com 
pression in the springs. Later, the shell 
of the reactor will heat up faster than 
the internals and tend to separate the 
from thei The 


then maintain 


necesary to occasionally 


plugs 
will 


seals 


to 


springs 
serve seating 
pressure 

Automatic follow up Is provided to 
maintain proper spring Compression if 


the differential expansion of the shell 


is beyond the expansion limit of the 
springs 

According to operating records 
periodic checks were made to deter 


mine that the springs were functioning 


properly. Operating records also 
that a final check w 
6:00 on Saturday 
the 


valves were reported to be 


in 


dicate 


aS 


made 
ibout a.m August 
of both 
correctly 
far 


permit 


1955S and spring 


compressed indicating as as ex 
ternal 


the 


inspection would that 


valves were closed 


Regenerator Heating 


The 


which 


combustion 


had 


alr Compressor 


been used to supply air 
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What Happened at Whiting? & 





Time Table of Start- 


This table of events leading up 


report. It has been compiled by the 
assist the 


anions 


At about this time 
(or during this shift) 
Wed., Aug. 24 


$:00 p.m 12:00M 


Thurs., Aug. 25 





Explosions 


Whitine Fluid Hydroformer is based on data contained in the company's 


reader in following the de 


Pressure 


+:00 p.m. - 12:00 M Air test on reactor-generator completed 
Vessels purged with inert gas from 
oil” side 

Fri., Aug. 26 

O00 a.m Inert gas circulation started, with fresh 
inert gas from inert gas generator sup 
plied continuously as makeup 

$:00 a.m Four burners lighted in recycle gas radi 
ant section of combination furnace, to 
heat recycle gas for drying new con 
crete bottom in reactor 

5:30 a.m Naphtha feed stock fed to unit, and oil 
circulation started (about 10,000 b/d) 

12:00 M - 8:00 a.m Combustion air compressor lined up to 
send air to re generator Via an ait heater 

8:00 a.m Actual admission of ai (unheated) to 
regenerator begun (450,000 S¢ PH) 

4:00 p.m. - 12:00 M Additional burners lighted in recycle gas 


up Operations Prior to 


to the explosions w hich destroyed the 


editors of PETROLEUM PROCESSING [o 


tailed description of the start-up oper 


This activity took place 


tests started on reactor and re 


and on 


175 


generator (using air, 225 psig) 
oil 


psig ; 


side of unit (using inert gas 


radiant section of combination furnace 








4:00 p.m. - 12:00 M Air heater fired to preheat air to regener 
itor, regenerator temperature raised to 
about 250° I 
Sat., Aug. 27 
?: 30 a.m Trouble first reported in inert gas gener 
ator: oxygen recorder reading had risen 
to 2' and fire in generator was out 
5:00 a.m Decision made to steam out burner in 
inert gas generator, after repeated at 
tempts to relight i had failed 
6:00 a.m Catalyst circulation plug valve spring 
checked and found to be correctly com 
pressed, indicating that valves wer 
closed 
6:15 a.m Explosion occurred 
for testing the regenerator-reactor was the compressor was lined up to send 
left in operation after the air test was air to the regenerator via an ais heater 
completed by opening a vent valve so that the regenerator could also be 
ind closing the valve in the dis harge heated at approximately the same rate 
line trom the compressor to the re as the reactor I he ir Compressor 
generator discharge was raised to about 150 
During the 12-8 shift on Friday psig and the flow to the regenerator 
August 26, 19 after the plug valves was set at about 450,000 SCFH 
in the catlyst circulating lines at the Actual admission of air to the re 
hottom of the reactor had been closed generator started shortly after 8%: 00 
6 43 
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hoard in the control mn r either 
jutomatic Or manual Operation. With 
either controller man 
mply acts to position the 
of the vent valve and thu 
maintain a fixed valve opening 
the operator chang thi 
sional manual adjustment 
I he operating record how that the 
ir heater was fired on the 4-1 hift 
m Friday, August 26, 19 ind that 
luring this shift the temperature ol 
the regenerator had been raised to 
ibout of 


Status Shortly Prior to Explosion 


During the 12-8 shilt on Saturda 
August } 19 nul Wil experi 
wed vith the inert ria yeneratlol 
[hus trouble wa first wrted about 

0) am when it A noticed that 
the reading of the oxygen recorder 

to more than inal the 

ims the veneratol ‘ oul I he 
venerator wi shut down, blocked off 
ind vented to the nuimeo phere ind 
thus mwolated trom the recyck vil 

tem As previous! indicated id 
ditional heating of the reactor! ind 

renerator was discontinued and the 
temperatures in these two vessels we 
held constant pending the re-establish 

of proper combustion in the 
is generator. In order to con 
nert gas from limited storage 
ent valve on the ibsorber outlet 
pinched down but Py entl not 
completely closed 
Repe ited ittempt VOTE mack to 
ight the imert gas generator but all 
led and about 5:00 a.m. on Satur 
August 2/7, 19° it was dex 
team out the burner lhis wa 
don ind arrangement were then 
made to again light the burner. During 
the process of doing this it was dis 


covered that the inert gas generator 
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THIS 1S GOOD PRACTICE — use Iift truck 


ing lubricant drun upright and under 


them 


bricant 


and pallets, stor IF DRUMS MUST BE OUTDOORS UNPROTECTED, rac! 


i protecting roof n their side ind mark them so you get the! t] 


Handle Your Lubes with Care 


The pay-off will be in having them in shape 


to do a good job any time you need it done 


Like the 
roofs always leak in a rainstorm 


whose 
there 
are probably many petroleum refine 


roofing manufacturer 


ries where lubrication practices could 
hye improved with a hetter knowledge 
of handling and storage of lubricants 

Whether 


merely use 


you manufacture lubri 
them, 
this article for 
your lubricants in top-flight 
they 


way they were desiened to perform 


cant’ of you can 


profi by the tips in 
Ace pints 


conditions so can perform the 


By ROBERT K. GOULD 
The Texas Co. 


‘ATISFACTORY lubrication § de 
‘ pends upon a combination of sev 
eral factors. One of the most important 

and frequently overlooked—is that 
of keeping the lubricant in the same 
condition from the time it was pack 
aged to the time it is applied. It mat 
ters litthe how much care might be 
devoted to the selection of the lubri 
cant or how efficient or elaborate the 


46 


equipment may be for applying it, if 
at the moment of application it is not 
in a suitable condition 

The least that could happen from 
careless and and 


improper Storage 


handling would be loss of the lubri 


cant, provided the condition was no 


ticed in time and the material dis 

carded 
However, if contamination or any 

other abnormal condition was not de 


tected before the lubricant was used 
the outcome could be very serious and 
costly 
if at 


some expensive 


This would be particularly true 


caused a lubrication tailure on 


machinery 


Leakage Means Waste 
As Well as Hazards 
Loss of lubricant from damaged 
containers, loose fitting plugs, or care 
less handling (spills) 
that 
A buyer would certainly not ex 


pect to receive only partly filled drums 


represents ma 
terial has been bought but not 


used 


PETROLEUM 


from his supplier. Furthermore, he 


would never deliberately pour a por 
drain. Yet 


the final results would be the same in 


tion of lubricant down the 


And it all adds up to waste 
safety 
created by spilled lubricant 


any case 

Also serious are the hazards 
[he oil 1S 
designed to reduce friction when there 
is motion between two parts in con 
tact, but not when one of these parts 
is the sole of a shoe 


the floor Many 


bones have been 


and the other ts 


bruises and broken 


caused by falls on 
oil-slick floors. Oil on the floor is par 


ticularly hazardous when its color 


blends with the color of the floor so 
that the 


Spilled oil also creates a fire 


unnoticeable 


hazard 


spot is almost 


particularly in certain areas 


Contamination Brings 
Problems Too 
All contamination undesirable 


However, the extent of the damage 
6 


that results will vary, depending upon 
1956 
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ige, dependir upon the nature and 


omposition of the product. Again, it 


th idditive types which are most 
ict I ! | 
Ot the two extremes, contact with 
temperature I far the mor 
| Vuient Ih l owing to outdoor 
in ‘ vhere winter weathel 
m old 
Soluble o ire one type of produ 
that in be affected adve cl by sub 
freezing temperature These maternal 
normal nt 1 numerous compo 
nent including a small amount of 
Viulk ill of vhich are present in 
dehcate balance Prolonged ex 
posure at low temperature May CAaLse 
tratit ' i 


ification d separation of the in 


edients and destroy the properties of 





Fortunatel most soluble oil vhich 
have been so affected can be reconst: 
tuted f iwitation to remix the ingredi 

PREVENT CONTAMINATION an ) isit itable transfer | its. The reconstituted product ma 

t be ood as the original un all 

pect ul m t ‘ t will t 

ty] { ral the t of [ machin u t 
! ntan th } [ pert Hy if paration h occurred 
nts that conta 1} ontamination of the lubrs id not d ed before the prod 
fit , hy flected mor id ti tain! to ‘ ded At t ul 1, th Oluble ol wall be 
t ht min 1 ou t I f é { handlit f rihi I it will not mix with 
| " f it m tu ll not | | t< the | | iter I | m itistacto emul 
iit { manent damage to st ght filt out solid parti | ‘ lk Lubricant ontamimng tatt mat 
m ilo [hey may become cloud ne wat \ ttle out. Howe t il ir xampl of othe product 
but will clear up alter standing, as the may destroy permanent ome of the hat ma parate on exposure to lov 
tur ettles to the bottom mportant property of certain add mperature 
Certain additives, on the other hand t ty] lube properti essent Even if nothing else happens, lubs 
may be water sensitive. They may be for itistact performance And nts and Cun tored in cold are 
moved partially or even mpletely finall t th iHtamination not d om iscous and still, and in such 
t ontact with only ts imounts of tected om Cl Or machine madition that the if very difficult 
iter. Wat vill ‘ iu paration damagv ostl re} 1 exter f handl Various means can be and 
lump tormation in t Lype ot lowntim n result i {tol e the temperature ol 
| tiff lul int It vise, how 


Dirt, dust, or other solid body co Extreme Temperatures oid direct heat application 
tamination n he pecially harmfu Are Harmful I} brings the danger of de 


f ! lin tin I} m pi | erheating which n 
t lerate « Kid Ex] f tut nt I I the Ju nt 
t Te t in short ol lif but yrmally high temy i i | Kam ! ing to the sol 
f lan 1 m t mit [ t ! i ! | ol tasmall 
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A Check List 
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the mere fact 
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ind handled 
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slorage ind handling OF 


wme basic rulk 
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Unloading 


For the easiest and imple 

ne of there hould al 
in unloading plattorm level 
truck or treimht ca 


drum 


there is no unloadin 


plat 
1 rump ind siiie the drum 
the groun’ 


Do not drop 
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lift ucks r metal 


vill pli on the 


Storage 


Choose the storage 


Select a central loc 
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Pumps and flow control (see details) 











i To holding and evaporation ponds 
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Oil sewer Recovered oi! 
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NO STREAM POLLUTION HERE 


For Better Waste Disposal 


To the Hills Instead of the River 


P. THORNTON, Jr. 
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FLOW OF WASTES IS CONTROLLED 


lentall 0 pern 
houler 


ip i 
blowdown 
I he +4 
pieces Of equipment are pat 
users. In 


al al 
been opened too wid 
expensive wiutel 
iter—-taken from the North 
very hard and requires ex 
rceatment 
} the etiluent ystem 


n extremely cold weathers at 


must 


low 10" below zero. For 


m, the normally operating 
driven by a gas engine, where 
e 1s electrically driven (ga 
ve than electricity in thi 

i line keeps water run 

the non-operating pump 

up A second by 


ith i pale Valve has iso 


led around the flow control 
permits the system to op 
{tis necessary to shut down 


Drains have 


also 


tem 


en f ovided on each rf 
ind check 

Ihe control 
level in the flume box to no 


Variation than 


to prevent tree, up 


| 
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tarts automaticall 
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A pressure 
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engine 
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electric motor 
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tive of malfunction of the 
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driven pump 
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No Stream Pollution Here @ 





n. Sch. 80, level impulse line 
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GAS SYSTEM DETAILS, 
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TOPS in ‘What's New! —1955 


Here are brief reviews of the most interesting item 


ented in the monthly “What's New!” section dur 


ng the past year. As a service to readers who have 


missed them, or may not have been receiving the 
magazine, or may now find them of value in thew 


ork, the editors have assembled these flops in 


What's New! 195 


You are invited to use the regular Rey 


on this and the 1 
A code number has been assigned 


’ 


you ll find following page 126, to requ 
formation about equipment or cop! 
literature 





Vapor Pressure Charts 


for use as standards for specification and control 


purposes 20 page booklet 
for Petroleum Hydrocarbons, has been approved for 
distribution by the API Committee on Petroleum 
Products. The American Petroleum Institute, 50 W 
Oth St New York 20, N. Y 


Circle No. 1 on Reply Card 


Vapor Pressure Charts 


Tefion Technical Data 


overinyg the history vene!l 
manufacturing Operations, Composit 
hemical properties molding recomm 
and other information in 60-page 
E. 1. du Pont de Nemours & Co 
9K. Del 


Circle No 2 on Rey | 





Ammonia Synthesis Process 


using natural gas or practically any refinery gas 


aturated or unsaturated: Bulletin No. 0-54-1 
gives descriptions, flow diagrams, and process data 
for the six stages in the processing sequence. Foster 
Wheeler Corp., 165 Broadway, New York 6, N. Y 


Circle No 3 on Reply Card 


Oil-Water Separation 


for refinery waste wate! Technical Re ni lL 24 
discusses methods of treating waters cor ning oil 
and the de-oiling of refinery wast 4 r for reuse 
Graver Water Conditioning Co l4th St 
New York 11, N. ¥ 

Circle No. 4 on Rep 


i 





Organic Chemicals Properties 


on more than 350 synthetic organic chemicals 
hooklet F-6/36 gives gravities, Vv ‘por pressures, solu 
bilities in water; and boiling, freezing and open cup 
flash points. Carbide and Carbon Chemicals Co., 30 
FE. 42nd St., New York 17, N. ¥ 
Circle No. § on Reply Card 


Steel Dictionary 


of terms valuable to those using old 
$2-page Helpful Data Bullet 
titled “Simplified Steel Terms and Engines 
includes more than 180 detailed definition 


steel bars 


used in the purchase and manufacturi 
LaSalle Steel Co., ¢ hicago 80, Ill 
( ive le No 6 ori Reply ( al l 





Automation 


and its technical terms most broadly used are 
defined in Automation Dictionary: some 87 common 
vords and phrases used in discussion of automat 
control are defined in simple terms. Brown Instru 
ments Div., Minneapolis-Honeywell Regulator Co 
Wayne and Windrim Sts., Philadelphia, Pa 
Circle No. 7 on Reply Card 


Compressed Air Handbook 


aids in measuring effective air compressor capa 
ity: Bulletin No. 520-A gives hook-up sketches and 
design tips for improving capacities of compressor! 
installations. Includes a chart showing pipe size, air 
flow, gage pressure, and pressure drop. Sarco Co 
Inc I mpire State Bldg., New York 1, N. Y 
Circle No. 8 on Reply Card 





Corrosion Manual 


describes how to protect equipment through using 
special cements, bricks and plastic coatings: 24-page 
Corrosion Engineers’ Manual gives construction ba 
sics, physical properties and corrosion resistance of 
protective materials; and tips on tank and floor con 
struction. Nukem Products Corp., 111 Colgate Ave 
Buffalo 20, N. Y 

Circle No. 9 on Reply Card 





Oil Industry Explanations 


for individuals, schools or other 


complex operations of the industry ar 
clear, simple language: 32-page The Sto 
leum tells how exploration crews sink 
pipelines move crude to refineries, how 

engineers refine crude to oul, and how it! 
Shell Oil Co., 50 W. 50th St., New York 


Circle No. 10 on Reply Ca 
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Centrifugal Action Liquid Mixer 
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ETHYL PROMOTES 


creative thinking 


--- AND TELLS 
© What itis @ How to use it @ How it pays off 


By ROBERT L. DAVIDSON, Assistant Editor 


W can all think creatively, but how many of us plan our creative effort 
How many of us take action on our ideas? 


You can’t just sit back and wait for inspiration to strike. You must exercise 
your creative muscles to keep them active,” says Charles H. Clark of Ethyl Corp 
Ethyl—sold on the value of idea stimulation—sent Charley Clark to over 25 
refining Companies to explain practical “Creative Thinking.” Clark’s 42-minut 
flannel-board” talk is accepted enthusiastically. Some companies request a second 
visit. Others plan to start creative thinking training and “brainstorming” session 
“Creative thinking,” says Clark, “like the weather, is not new. Only now we are 
doing something about creative thinking 
Iwenty years ago, most business men did not consider idea stimulation pro 
grams practical. Alex Osborn—of the advertising agency Batten, Barton, Durstin 
and Osborn-——was a lone voice preachirg the practical value of generating idea 
Since then, many companies have started creativity programs, the oldest being 
General Electric Co.'s, born in the 1930's 
Today, Osborn is considered an authority on applied creative thinking. Hi 
book written with the aid of Charley Clark——-is now used as a text in college 
industry, and the armed forces 
Creativity programs have been started during the past year by 13 companie 
including Ethyl Corp., Shell Oil Co., Standard Oil Co. (Ind.), Monsanto Chem 
ical Co., Dow Chemical Co., Union Carbide and Carbon Corp., and U.S. Rubber 
Co 
Why have a creativity program? Increasing technical competition means that 
companies must generate new ideas—not just wait for random chance inspiration 
How does a creativity program work? Encouragement, incentive, and trainin 
are “musts” for management seeking more employe ideas. The employe must not 
only be able to produce ideas, but must know that ideas are wanted and appre 
ciated. 
What creative thinking is and how it works is told in Charley Clark’s flannel! 
board talk, summarized on the following pages 


IDEA S-get them—keep them-use them————> 
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COMBINATION TOPPING AND CRACKING at Baghdad | igned to tu 4.000 b/d of crude 


Combination Unit Lowers Crsts 
At New Baghdad Refinery 


By Dr. NADHIM AL-PACHACHI, ATA AMIN, 
MOHAMED AL-NAQUIB, IHSAN RIFAT, and Staff’ 


ind typical finished product in picks up preheat by exchange. The 
required fraction is vaporized at about 


( ip PLANT tor tive major op it\ 
and the stream is then fed to 


erations —crude distillation, vis pections 
iking cracking, reforming, and How the combination unit works: 630° 1 
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st considerably it the Iraq how processing Operations are imte 
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n ire in Capital investment, utilities on stream in mid-1955 [hese are s Chairman of the B 
ind labor Operating flexibility is ex crude oil distillation naphtha retorm ment Oil Refineries 
T , ’ } ; k ’ Mohamed Al-Naquid 
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Products from the 46° API Kirkuk gas oil cracking, gas recovery, gasoline of the Technical Sect 
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general manage Alfred BR 
table on page 60 for product yield Ihe crude heating furnace is the 
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KEROSENE TREATING capacit SULFURIC ACID 


4400 bh 


tha a 


vith the light straight run naph 
to the 


amount of butanes needed for vapor 


pressure adjustment of the motor gaso 
line 


charac tabilizer 


fed 
of the 


[he un 
the 
required 


once ms d 
lor 


vapors are to ob 


orber recover’ 


[he bottoms from the bubble tower 





Baghdad Combination Unit Yields and Typical Product Inspections 


Liquid Vol.-“ 


b/ sd of Charge 


( harge 
Stabilized Full Range 


Kirkuk Crude 100.0 
Products 

Motor 

K eroserne 

cra 

Diesel 

Fuel oil 


Hunker 


1Oo.0 


i are tank blended to make 


perations at Il ot de 


diesel oil according to market demand 


ign capacity 

Typical Finished Product 
Motor 

Casoline 


Inspections 

Gas Diesel Fuel Bunker 
ov ou ou “C”’ Oi 
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Kerosene 
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RECOVERY fron 


ifter 
duty 
many 


exchange 
for the 


streams 


to provide rebouler 
stabilizer irate 

Among 
charge to the gas oil product 
the 
flushing oils to instrument 


inte 
the 
trippe I 
gland 


ind valve 


thy ' 


lean oil for ibsorber oil 


quenches, and the previously 


the « 


men 
tioned refluxes for itor 


bubble tower 


In the cracked gas oil the 
four 
the heavy 


ul ed iS 


ripper 
charge 1s steam-stripped over 
flash of 


cracked gas which i 


trays for control 

oil 

blending stock 
The feed 


counter-currently 


to the 


extracted in a 


gas absorber 

1) 
tray column of the required butane 
and to 
requirements 
I hye 
fuel gas system 


The 


traight run naphtha 


heavier meet ¥ 


the 


unabsorbed gas 


Ipor pressur 


on moto! 


pass out to the 


combined 
line 1s fed to a 24-tray 


of 


pumped from the 


oline desired \ 


nor 
! 


bottom 


diate tankage before tre 


flux is provided from 


con 
I he 


d to the 


densation of the overhe 

uncondensed vapors are rel 

fuel g 
Iwo floor-fired furna 


is system 


crude preheat and the heat to the 
breaker 


Crude preheat and 


reforme! ind 


contained in one furna 
hou cs 


Both fu 
equipped to burn either, o1 


second furnact 


and cracking coils 


gas and heavy residu 
Treating: The 6 
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il fuel o 
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New Baghdad Refinery @ 
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hire protection 


Ih 
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to avoid limitin 
nadequate stora 
treating for crude 1s 428.000 bbl 


icid contact 994,000 bbl; f intermedi é Oe 
neutr ilizing a 6,500 bbl etine 
ind a cla ontacting section The sulfuric acid plant is th 
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Strated rex ly f ombination — pent 


yx icte 
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va oline and 
King severity 
illy nothing b 
th the crack 


on against method inecou 
e immedi fhe main water treatment plant 


upphed tro 
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From By-Product Hydrogen 
to Anhydrous Ammonia 


By J.H. ARNOLD’, Consultant, Hydrocarbon Research, Inc., and 
W. T. DIXON, The Atlantic Refining Co. 


Here is the complete story on the 100 ton/day plant at Atlantic 
Refining Co.'s Philadelphia refinery, in operation over a year 
and a half. Unusually pure synthesis gas permits manufacture 
of refrigeration grade ammonia with no purging of inerts 
during operation. Pressures run below 3000 psig. 
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Road Summit, NJ 
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rUNHE first plant built in this country 
to make anhydrous ammonia from 


italytic reformer by-product gas has 
now been onstream about | years 
Several features make this plant 
unique, such as relatively low pressure 


for ammonia synthesis, combination 
old-box for hydrogen purification and 
nitrogen separation ind operation 
vithout purging of inerts 

Designed 


frocarbon 


and constructed by Hy 
Research, Inc the plant 
nominal 100 ton/day an 
hydrous ammonia at the Atlantic Re 
fining Co.’s Philadelphia refinery 
lhough 


ingle primary 


produces a 


anhydrous ammonia is its 
product the plant also 
recovers propane and heavier hydro 
irbons from the by-product gas as a 
and the lighter hydro 


fuel gas 


liquefied stream 
irbons as 


Gas used as a hydrogen 


source of 
Atlantic ¢ 
atalytic reforming process developed 
by the Atlantic Refining Co to produce 


high-octane 


omes trom an atformer, a 


gasoline from low-grade 


naphthas I he 


inalyses 


two Cattormer gas 
shown in the table were used 


design of the 


is bases for ammonia 
nlant 

Actual Catformer gas generally ha 
been richer in hydrogen than Case A 
With this 
rate has well over 


At other times 


inalysis feed, the produc 
100 ton/ day 


the plant has operated 


hon 


on gases which approach the lower 
hvdrogen of Case B in the table 


Plant Description 


Pro Css divided 


three main functional groups 


equipment into 


nitroven 
separation, hydrogen purification, and 
immonia nthesis and recovery 
The two basi teps in the prepara 


ion of the nthesis gas, the fractiona 
from air and the 


with 


tion of nitrogen 


N hine of the Catlormer gas 


d nitrogen, are both carried out 
na nul ompact cold box lhe two 
thon ire designed to operate in 
lefinitel vithout deriming 
Nitrogen for washing the hydrogen 
id for synthesis of ammonia 1s sepa 
ited from air t liquefaction and d 


tillation at low temperatut 


from the mix 


i relatively low pressur 
doubl 


ital tin a singk 


promoted iron 
onverter at pre 


res below uM) psig 


liquefied 


oon th nth react efflu 

nt to 100°] n two stage usin 

tel ind to I ising ammon 

el hor I} iquefied mmon 
oduct fi j tl { » the 
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Synthesis ras prepared from the 
C atlormer gas so pure that the small 
quantities of other gas¢ which it con 
tains are soluble in the liquid ammon 
leaving the 400 psig let-down tank 

Ihe hydrogen separation plant 
ilso. ce signed to process i blend of 
water gas and C attorme 

The 97 conversion of hyrogen 


in Catformer gas to a refrigeration 
grade liquid ammonia product is mad 
possible by eliminating the need 1 


purge converter recyclk ind by the 
tight sy 
The only major equipment provided 
in duplicate are the 
ers, and the Catformer 
The feed ais 


nitrogen 


use Of a simple, pressur stem 


acetylene adsorb 
gas drier 
compressor of the 
separation plant and the r 
cycle gas circulating compressor of 
the ammonia synthesis plant are each 
Other large ompressor 
ire provided as two half siz 
No spare cold 


vided for 


single units 


unit 

equipment is pro 
deriming the exchangers in 
the hydrogen eparation plant nor are 
thes« op rated on a vitch basis 
[here is a single ammonia synthesis 
converter and a single ammonia re 


covery 


tem including a single high 


pressure separator 

Utilities Ihe compr Ol which 
onsume the bulk of the power re 
quired to operate the plant are driven 
by electric motor Ihe larger com 
pressors are driven | unity powe! 
factor synchronous motor 

[he total electrical load IPpProxi 
mately 4000 kilowatt I he team re 
quirement under 2500 Ib./hr. and 
the circulating cooling water rate 1 
under 4000 gal.’ min 

Plant Layout— Ihe plant is situated 
on a plot 176 by $+ ft. There are 
two building the la | buildin 
house the oOmpresso ind som ! 
the issociated intercooler iftercool 
cl ind drum I he matler building 
helters principal control instrument 
nd synthesi of { valve ope 
tor All other equipment outdoo 

Nitrogen Separation 

Air to be liquefied and tf onated 

n th nitrogen eparation pl nt 


iwn trom the itmospl 


I he filtered and then con 
pre d to approximately 80 psig in 
en-st diaphy rn led el 
fu | ) pre ar if n th ivh i 
ir | h f j yt 
Ih i ed 
t hor t 1 tube na 
" r ats - 
jensal r ted } 
} , i 
k } i 
‘ , ' ’ y | , 


essentially its liquefaction temperature 
and CQ 

The chilled compressed air is lique 
distilled im ua 


tillation column at 


ind to remove the wate! 


fied and fractional dis 
approximately 68 
psig into a high purity gaseous nitro 
gen stream overhead and an oxygen 
ched lquid bottoms 

| quid 
ternal to the 


bottom ir ubcooled ex 


towel pas ed through 
thea gel to remove traces of acetylene 
ind then expanded into a condenser 
iporato it the distillation towe 
The expanded liquid vaporizes com 
letely in the condenser-evaporator 
condensing nitrogen reflux at 
the top of the 


Nitro n produ t 


distillation tower 

from the top of 

the distillation column and the wast 

both flow out the reversing exchanger 

chilling incoming 
Every 1° 


pressed au ind of 


compressed au 
minutes, the flow of com 
waste vas through 
the reversing 
e., the compressed air is caused to 


flow through the 


exchanger 1s reversed 


passes previous 


inrying Waste gas 


and the waste gi 
iused to flow through the passe 
previously carrying compressed air. In 
idual 


ce po ited 


this manner the re water and 


carbon dioxide 


from the 
half cyck 
info the Vast a 


ompressed air during one 
itt revaporized 
ind irmied out of the ex 
h ilf cye kk 


nitrogen flows 


hanger dur 
iv the next 

High purit through 
the special nonreversing passes of the 
reversing exchanger to prevent on 


tamination with air or waste gas 


Ihe reversing heat 
mbly consists of 


exchanger 4 
i number of brazed 


ilumimum extended urface heat ex 


hanver unit manitolded into bat 
bach batter ha thre cx 

hanger units in parallel and two ex 

hanger unit nm sere 

l h exchanger hatte 8s mount 


Approximate Compositions of 
Catformer By-product Gas 


1 ed / tila 
Case A Case B 
i (ib ¥ a 
Hs 
i } ‘¢ 
CH ( 
Ci ( 
oe 8 | ; ‘ 
(if 
cif 
CH 
( if 
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COLD BOX 






rr leta f « his 


{ | incl the orresponding 
nnections of the individual 
ints are manifolded at top 
ftom 
hanger unit in the hatteri 
tions of 17 | 0 
l lengths of 106 in. There are 


passes pel exchanger 


| between th treams exchang 

tin accordance with need 
h exchanger pass has 15 fins/in 
lth running the length of the 
Ihe fins are 0.3 n. tall and 
nm. thick incl =the ire both 

ted and serrated 

distillation column has an in 
lhameter of + in. and ts ap 
ite] 44 ft. tall, Dh hell and 
ire tabricated of taink steel 
bubble cap ind down 


of aluminum Ihe tray 
ind the tra cal ire 


| med to avoid b 


‘in 


passing 


even minute quantitt 

vhich adversely affect the purity 

i luct. Ibe ondenser-evapo 

t the top of the tower con ts 
| vn copper tubes rolled imto 
teel tuby heet 


refrigeration requirement of 
nsepal ition plant: 
nding chilled air fi 
psig 
ind minus 307 1 


supplied 
om IPPrOArl 
ind minu 4 F. to 


ir is expanded through a singk 


AND CONVERTER struc 


me ed of 


bine 


is directly 


lo 





Ww 


tw 


IT he 


primarily to 


the 


in 


orb 


than 


Powe r is 


t¢ mperature 


temperatures 


he 
le 


power! 


turbo-expander turning at a 
000 rpm. The single tur 
heel is 5 in. in diameter and it 
onnected by a single shaft 


v Stage onl pump 
first stage 1s a 


et pump used 
force lubricant 
Ihe 
used primarily to ab 
Ihe shaft is less 
in lone 


through 


iring second stage is a 


impeller 


single 


generated at one end at 

vell below minus 200°} 

absorbed at the other end at 
ibove plus 100°F. Th 

ombined turbine and pump assembl 


ibout 


40 in. long, 10 in. in diameter 


weighs less than SO Ib. and can dev loy 


Cold Box Details 


the 


ib 


nit 


( lo ed 


tru 


tur 


40 HP 


orb over 


All « quipment of 


rogen separation plant is en 
in a rectangular box made of 

il steel with sheet steel siding 

The space within the box not occupi 
equipment is packed with mineral! 


wool 


Bonnets of all 
tend through the cold box 


oper iting valves ex 


vall so that 


the valves can be repacked without 
entering the cold box 

Conventional instruments are used 
throughout with essentially all the 


sich 


rk 
Essentially 


in 


the 


parts mounte d externally 
all of the 
old box, ex 


equipment in 


lusive of the cor 


denser-evaporator tu 


less steel or alumin 


Hydrogen Separation 


Special transition 
Van Stone flange 
num and staink t 

Ihe Catformer 


immonia plant at 


ind approximatel 
First pro 

ulfide and wat 

otherwise solidify 

cl of the hydroger 


Hvydrowge nm sulfick 


iustic ent I 
hing im the 
Hydrogen sulfid 
partially dried 
I and turtl 
lumina toad 
I he i I ! 
ki walk i ooled 


iumimum extenck 
nd washed 
Hydrocarbon 
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pressure case coal 

[here are six catalyst beds arranged 
vertically 
add 


heds which 


in series and provision is 


made to cold gas between all 


controls the temperature 

of the gas mixture entering and leay 

iny each bed 
Ihe converter 


proper and the heat 


exchanger can he withdrawn as a 
through th 


the pressure case 


ingle unit top flange of 
An electrical heater is on the con 
central transfer 
hot effluent 
to the entrance to the 
hed Thi heater 
the imitial reduction of the 
ind to heat the catalyst to 
temperature whenever the converter is 


tarted cold Ihe 
ribbon element 


verter pipe carrying 
from the heat exchanger 
first catalyst 
furnishes heat for 
catalyst 


reaction 


heater has a ni 
chrome 

Single phase current 1 
the heater with a 


input of 300 


supplied to 
maximum power 
KVA Regulation of 
afforded by a reactrol 


( apable ol 


power input is 


transformer varying the 
heating element 


20 volts 


voltage across the 
from 69 volts to 
I lectrical 


onverter to the 


leads from outside the 


internal heater pass 


through a special pressure cast non 


metallic seal, which is gas tight 

The refrigeration system, used prin 
cipally to condense the 
effluent, has 


with 


the reactor two stages 


of compression direct contact 


interstage cooling 

The < OMpressor is direct driven by a 
100 hp synchronous motor. Clearance 
pockets are provided to permit a 25° 
reduction in capacity, Manual by-pass 
Slight 


1 compensal 


valves are also provided Varia 


tions in load are met by 


ing change in suction pressure 


Design Specifications 


Ihe plant is designed to process 
8.000.000 SCF/day of Catformer gas 
and to convert 97% of the hydrogen 
contained in the Catformer gas 

Also the plant is designed to recover 
96% of the 
hydrocarbons as 


a minimum of propane 


ind heavier a liquid 
product. This percentage amounts to 
'10-430 b/d for the gas in the table 
Nitrogen separation plant design is 
for nitrogen product containing not 
more than 25 ppm. of oxygen 
Hydrogen design 


separation plant 


is for a washed hydrogen such that 
the 3:1 


gas contains less 


hydrogen nitrogen synthesis 
than 10 
than 100 


irgon and other inerts 


ppm. of 


oxygen and less ppm. of 

High pressure synthesis equipment 
of the plant is 
designed for a maximum operating of 


1800 psig, but the plant is designed 


ammonia synthesis 


66 


lo produc e the rated 


production of 
ammonia at pressures below 3000 psig 
without requiring purging the recyck 


of imerts 


Operating Specifications 


I he plant controls are 
that all the available ( 
flows into the plant and normal flu 
tuations in Catlormer ga 
handled 


hydroven 


designed s« 


itlormer va 


flow ar 
with no adjustment of the 
separation plant other than 
and this 


sutomat 


the refrigeration ascade 


adjustment is mainly 
[he nitrogen separation 
that the idle 


temperature can be 


plant | 
designed so plant at 
ambient brought 


on-stream to full, pure nitrogen out 


put in 48 hours. The plant is also 


designed so that it can be bottled up 


in the event the air flow ts interrupted 
without ce 


idleness. The 


down 


and can be restarted cold 
after a 6-8 hr 
plant also can he hut 


riming 
almost 
instantaneously and warmed to am 
bient temperature in less than 

Nitrogen 


ire ck signed so 


4 hour 
separation controls 
that 
tions in the demand for pure 
by the 


monia synthesis plant 


plant 
normal fluctua 
nitrogen 
hydrogen separation or am 
are handled at 
the nitrogen separation plant simp! 
by adjustment of the 
lraw off 


Ihe reversing 


pure nitrogen 


valve 
exchangers are ce 
and eliminate essen 


signed to trap 


tially all the residual water and carbon 


dioxide contained in the compressed 
air so that the plant can be 


indefinitely without an 


operated 
type of chem 
ical clean up or predrying of the air 
and without interruption of the opera 
tion to derime cold equipment 

The silica gel adsorbers are designed 
icetylene from 


to prevent indefinitely 


reaching a dangerous level in the con 


lenser evaporator 


[he hydrogen scpal won 


designed so that in a period of not 


plant is 
more than 72 hrs. its cascade can be 
charged with refrigerants and the plant 
cooled to operating temperatures [he 
plant is also designed so that it 
ndefinitely 

pure nitrogen in place of gas in the 


can 
be maintained cold using 
event the gas flow 

By this means the cold plant can 
be restarted after 


S interruy ted 


an indefinite period 
of idleness and be producing essen 
tially pure hydrogen in a few hours 
Ihe hydrogen separation plant i 
that it can be shut 


essentially instantaneously and 


also designed oO 
down 
an be warmed to ambient temperature 
in less than 24 hours. It will also run 
indefinitely without deriming 


Acknowledgment 





Meet the Authors 


William 1 
of the 
engineering and construction 
dept. of The Atlantic Refining 


Co. In this capacity, he 


Dixon 1s manager 


design division of the 


repre 
vented Atlantic in supervising the 
engineering design for the cat 
lytic 


plant 


reformer and ammonia 
artic le 
Atlantic 


and, prior to his present 


described in this 
Mr. Dixon started with 
in 1927 
position, served with their re 
search and development depart 
than 20 years 


Mr. Dixon is a graduate of 


ment for more 
Engineering at the 
He is national director of The Am 

John H Arnold 


in Chemical 


consulting 


charge of engineering of Hydrocarbon Research, Inc 


ammonia plant was designed. Mr 


in 1932 after receiving an 


chusetts Institute of Technology 


search and development for The M 
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( orp 
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il Engineers 
president in 
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How's Your Fuel Oil Quality ? 


Basic causes of sludge and gel formation 
s x 


and what processors can do about them 


By J. P. KIRCHNER, D. P. OSTERHOUT, and W. R. SCHWINDEMAN 
Research & Development Dept., Socony Mobil Oil Co. 


i gwy major problem sludge and 
el onfronting distillate fuel 


jualit my ement in cent years 


remedied to a large 


of both refining tech 


have now been 


extent. A variety 


niqut and additive materials ha 
proved to be the answer 

What are the basic causes of thes« 
problem And what solutions have 


| | 
develope d 
Ihe sludge problem, caused by un 


table tuels, has been remedied by the 


use of anti-screen-clogging additives 


which allow th ludge to pass through 
fuel system filters and strainers and be 
burned. In additior ediment inhibi 
tors and refining procedures have im 


proved tuel storage stabilit 


The copper mercaptide gel problem, 


sused by th tion of mercaptan 
n the tuel with pp n the br 
parts of the fuel system, has also been 
eliminated. Refining technique re 
m th m iptan eflectivel l 
‘ t them nt harmle or 
pound () lait miixt eh il 

/ found hich promise a 


remecse 


Both problems can be solved in 
many Cuse by the ime refining pros 
In ar e, 4 proj combinat 
f dit ind treating will elimi 
the t pr hblem 


Fuel Oil Sludge 


Distill ! t ty has dropped 
the past 10 if Mm iu the in 
eased demand ! " ind tt 
P oduct alon th more nd ett 
oline has bre nt abot nanyge n 
refining | il I he hange 
have nvo ad gr iter K evel 
it ind tl racking tf higher boning 
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Both 
ulfur and nitrogen content in the di 
tillate fuel stocks 


fractions steps have boosted th 


This in turn has had 


in adver eflect on storage stability 
Because of this greater instability 
distillate fuels often form substantial 


imount of tuel-insoluble organ 
storage Thi edi 
fuel, dirt and 
distribution 
Sludge This 


plug filter ind screen in the con 


diment during 


ment mixes with the 

ter present in the 
tem and form sludge 
sumer quipment and prevents th 
flow of fuel 

It should be emphasized that except 
tance fuel tem filt 
oppage | due j r i] to ! 1 oi 
diment 
n itself 

Sediment is the key to the trouble, 
t stabiliz th ludge and 


the binder which holds the balan 


of the in hents inam nn lik 
mul n f olin 1} ! 
formed in stora tank I 
lient i mm dt tI tal 
hich « ut | f) Ih ! | 
t em ! l 
f fuel t | | listul I 
f 1 float tt} ! 
n the 1 f | i! tank 


W 
I 4 
Hust 1) 
. tt diment ts | i 
f the weight of tl t 
that ' int of | 
» | m ! lativel mal 
nount { « aim | 
This h strated in } 


test on the amount of dry sediment 
forming in field storage on the eastern 


An un 
formed 40 mg/I of 


seaboard with increasing time 
stable fuel 


ment after 


sedi 
This 
much dry sediment precipitated from 
the 1700 bbl. of fuel in the tank could 
form more than 1000 Ib. of sludge un 
der the 


It is difficult to determine how much 


+ months of storage 


proper conditions 


tolerated in a fuel dis 
trouble hits 
Furthermore floats at the 
interface Iherefore, it 1s 
ind delivered with the 


ludge can he 


tribution tem before 
the sludge 
stirred up 


fuel in a ran 


dom fashion Outbreaks of shud 
trouble are often sporadic 
Several precautions can be taken 


howe to minimize these problem: 


| Eliminating tank water bottom 


vill hely though it vill not olve 


the problem completely. Some water 
till be present due to the precipi 
tation of dissolved water from the fuel 
tself, and condensation from the tank 
pn 
Allown the tuel to settle after 
the tank filled may also help. Sed 
nt nad hud will remain in the 
tank aft tthing 
Other helpful measures includ 


leaning, in pection of th 


tem t detect sludye and installa 
tion of filter it loading rack ind 
may forage terminal 


Trouble will still occur in spite of 
ill th effort be rus ludge will even 
ly form right in the ustome! luc 


rk Mor 


eded tort s yp 


thorough measure 


rmanent solution 


Mercaptide Gel 


An entirel 
tion of 


different problem is the 


we | like deposits due ! 
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A detailed analysi 


‘Gels a ae 


Empirical fF ormulac 
| 


() 


A laboratory test 


TOTAL LBS OF SLUDGE 


ee ee ae 
2 c) 4 > 


MONTHS STORAGE 


Worst Gel Formers are the Mercaptans in Cracked Fuel 
luble I ! V1 | (; | 
We mg. S as Mercap 


Mercap recovered from 
Sulfur test filter 


Ihe following 


Mixtures of Straightrun and 
Catalytic Mercaptans Form 
the Most Gel 


ou | lable 2 i | ( I 
n (at cracked Blend 


distillate S.R. Dist Calcul Actual 
deposits resemble sm 


im he 


s 


significant 


points 











t I the numt s 
i tl nad du t KS 
I t produced | 
it n ipt to 


ghtrun fur 


Water must also be present to 


the maximum amount of gel 
m le trom tl | ence of 
i plat tT | pe pes. I 
tud ! ndition flecting 
t I hat d d wat 
| re r| 
| mitul. Se lal 
Ih m m ) Ived here 
prot hy] i or v« ittack ol the 
by to opper ion Also, the 
el itself st zed | the trace 
mort ! ti fin it 
Af 1 test I ) tl or 
f I tt t ! | formation of 
us fuel f le equipment 
1} i} t t} | tory re] 
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One fundamental question not yet 
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HOW GEL DEPOSITS ON BRASS 


ind after test it 


j 


lisper 
ani 


does 


ant, or more iccurately an 


creen clogging agent 


the 


This type 
of 


pass 


not prevent 


but 


formation 
enable it 
filters 


luclge does 


through strainers and and be 


difficul 


burned without causing an 


tte 
It should be pomted out that ant 
een clogging properties can be 
parted to fuels onl hy 


na the authors 


im 
additives. It 
that 


heen experience 


i fuel containing an anti-screen clog 


mong agent may produce two to three 


tum is much sludge as 


one which 


ontains no additive and 


till provid 
trouble-tree performance 
of 
' sediment 
the fuel 1 
onomical do 


rdaditive 


ond vdalitive i 


In 


unstable 


typ 
inhihitor 
instances 
m unm ofan anti 
creen clogging 


quired to 


would be r 
ill the that 
ind a sediment inhibitor should 
he added to the fuel to 
torage stability. Such an 
the 


cope with sludg 


form 


HMMprove its 
viditive ax 
to eliminate or reduce formation 
of the insoluble 
luch pe 


I hi 


ediment which causes 


usefuline ofa inhil 


sccdiment 
mn SCOTTI what 
for fuel 


with 


limited, how 


once a tem become: 


minated sluclge difficulties 
of the tact that the 


fuel may he 


ist in 
of the 


sprite 
improved 
necessary in most Cases to 
inti 

© the 
the 


itlable 


screen clogging agent to 
already 
sdaditive s 


that perform both func 


which 1s 
Some 


sludge 
ent 


pre 


if 


system 


thon 


Caution must be exercised in select 


ing additives for solving the sludge 


problem. It ts a relatively simple mat 


cult 


photomi rograpt 
ipparatu no 


to discover a compound which im 


either satistactory storage tabil 
vy oanti 
No ? 
siderably 
prop 
unwanted 
to the fuel 
Additives can have undesirable ef- 
fects on the following 
ash 


watel 


screen clogging 
fuse ] oil 


more 


prope ri“ 
Ta) Howevel it 1s 
difficult 


without 


con 
to provide 


these 


riies also sdding 


and troublesome properties 


carbon residuc 
emulsion-forming tendencies 


haze retention, water extraction 
and hydroly IS 
Although 


inti-screen 


and corrosion 
inhibitors and 
additives do 


pre CESS 


sediment 
clogging 
affect the 
the 


mot 
of 


dow na ck 


yenerally LTOSS 


with equipment 


combustion 
which 


operation 


riady 
posit interferes 
additive whict 
irbon iCCOoOUsS cle 
ot 
pe iT 
nozzle 

the 
lgnition sy 


spt 1) 


ho exany le any 
either 
will 
VAPOriZing 


diesel 


ash or ¢ 


affect 


forms 


posit operation rotar 


ind pot ty hurne! 


Im the 


Starting 


ina injector 
burner, they 
of the 


nozzle 


rotary short 


electrodes 


chesels the 
torted 


stem in 


patte 


Emulsion and water haze roblem 


j 
cur with 


rdditive 


some anti-screen clogging 
This is not unexpected; com 
pounds that disperse sludge might also 
he expected to disperse Some 
rdditive the ota 
water-in-oil emulsion that plugs strain 
ind filters In 
do 


long pe 


Water 
promot formation 


crs 
ud 


not 


is quickly as 
stage these emulsions 
of the fuel for 
Water 


vith paper 


sludge 
inced 
out 


setth 


nods of tim haze causes diffi 
ind fabric type 


with 


filter 
whi h Cul he 


Water 
mlaliti 


wetted 


water 


extraction and hydrolysis ar 


rather than fuel properts 


Some additives 
hydrolyzed by water 
do not 
their intended fun 
Additive ho 
metals 


remain in 


common! 


tems iron zin 


white metal 

A number of | 
oped to show the 
advantages ol 
described in 


Th 


inhibition, 2) 


ature 

emulsions and 
ter extraction 
maining tests 


tandard pl 


more 
performance test 
A comparison 
disadvantage 5 
mercially av 
howr 
that all 


idditives | 
be noted 
sediment inhibiting 
clogging properties Yet 
three in the list ar fy 
vantages 
In addition to the « 

ditives 


to perform 


hibitors and 


inti-screen 
agents vork 
idditives wh 
he useful in controlling gel f 
Come 
material 
the coppel 
reduce ther 


rcaptans to for 


development 
conducted on 
theory Na th 
which would 
ions entel 
abilit 
mri 
to some degrec 
fuels trom a pal 
Howe ver. if 
fuels 


with one 


proved 
oth 
fuel shows 
compound had 


on 


from 


vel 
Man 


ind 


formation 
other 

experiment 

tested stud 

mation of ge 

terial has 

effective ov 

Stances. Thi 

distillate fuel 

marked 


eliminating gel fo 


to 


two 


show 


Refining 


In extreme cas 
ity of No 
that additional 


fuel oil ma 
refining 

eliminate 
th 


or reduce th 


sediment that 
most Cases 

than additives 
point where th 


nm extremely un 


PROLE' PROC! 


ton 


VAS 


the 


to perform 


the 


ind dis 
heen 
ve liter 


diment 


of ad 


oxidation in 


clogging 
also 


h might 


rmatior 
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refine the fuel to 


ibility Only Three Additives Showed No Disadvantages at All 
» treating pro 


Table $ —Evaluatsc , ‘ 
ss that imparts screen clo 


i ‘ > Fu Oil Add 
ving 


Advantage 

rope ties to the u ime ; usually vantages 
Sedi Color 

a inhib inhib Anu Increase 


normal normal screen Ash ( 
tem Additive Temp Temp 


Disadvantages 


Promote s 
from arbon Promotes Water 


clog Form Resid Emulsion have 
to wou vl 


n vith sedi 

tuels, it alone 

will not app ediment 

rmation; however, when the treated 

el is inhibited 
tability 


sediment 
Refining ‘ ilso the csi remedy 
known for the mercaptide gel problem 
Most of the t 


eating processes found 
effective in improving storag 
icked stocks also extract 
ltur compounds. Thus, in 


both the sludge problem 





ind the gel prot lem can be eliminated 
the same refining proces 
lable 6 shows the flect of 


iptlan content 
several ess. however. bec iplan but con 
of the more well-known treating prox losses Iw iprove fuel stabilit 
sses On the sediment and gel forming Hydrovenatio OV ‘ So Illustrations 
tendencies of cracked and straightrun ellent stor 
fuels and biends of the fuel free of met 
Ihe first two pro n lable reat interest 
mild and strot sti tfractior sary hydrogen 
remove acidic compounds trom the lue to the installats 
including the gel forming mer forming units to 


from cracked fuel. Also, the Ihere 


ompounds which are removed ivailabl 
partly responsit or slLoray ity of No 
tability extraction ina 


These proc o provide 
vith 


ation Ihe tormer 


sediment pensive proce 


tabilit nd ft 


Hate Quality 


traightrun 


ther will it remove 1 _ How Various Refining Techniques Affect Disti 


lable 6 Ef! ! | 
I 0) 


mg. sulfur 
listillate Wt-% as mercaptan Stability test 
disul Mercaptan recovered from 25 th/ 1000 bbl 
Sulfur gel test filter No addit Additive A 
UnIM pot 


rr uall 


om 
} 


nar 
the 
roblem 


inated 





TO AVOID FAILURES LIKE THIS 


Comparative Tests Best for... 


Selecting Refractory Casta 


By C. M. VOGRIN and H. HEEP LUSE ¢ 


M. W. Kellogg Co., New York ies 
@e Cas 
port R selection of a refractory trons of ommercially iVallabl mia tures of 2 


istable mean onsidering tactors terial free calcium 


ond the maximum service tempera Some specific guides resulted from bility. And 
All po ible ervice conditions these test inert avyrey 

given consideration, for ex @ the maximum rvice tempera vreatest stab 

ce environment 

I temper iture variation manultacturer I rehhabk Material I hx first 


operation vith ratings up to 2000 will not ack 


ture, as recommend by reputabk ! 


use ol ) 
in history to 
xpected frequency of shut fail, even if soaked at the maximum sun-dried brick 


temperature However, ratings from Egyptian pyramid 


lhe method of cooling 250-3000 I must he onsidered ears until bur 


Ihe possibility of runaways hot-face temperacure 
ture @ Castablk containin 
bor example moth photograph trength portlan ement vat | brick 
ibove, a test sample of a standard binder can be used without limitation relative 


weight refractory castable, usually rec up to 1300 F. At higher temperature ries, 18 U 


ommended for a maximum service ome instability exists during 


ub industry to 


temperature of 30007 FT has failed sequent cooling and shut-down px 4 retra 


ifter four cycles of heating to | 800 I od However portland cement mix material that « cuted lowly 


‘ 729 
in an illuminating gas atmosphere offer good resistance against carbon 4 I howing 
In some cases, specifications of cast lisintegration any signs of 
ibles for new uses can only be made @ Castables containing Lumnite \ castabk 


ifter running tests similar to those de (calcrkum aluminate) cement poss hydraulic bind 
cribed below Betore specifying re temperature tability up to SO | into heat-re ling 
fractory castables for some unusual when combined with suitable ager lhe Werld W 


operating conditions, the authors ran a gate. Service atmospheres containing talytic cracking unit 


series of tests to determine the limita high percentages of CO and CH, will shapes, high temper 
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; Pals. aa 
OPER ARTIFICIAL DRYING of these lightweight ta INSTABILITY OF HYDRATED COMPOUNDS |; 


re ‘ ( 


IMPR 


f 50 | tt ‘ fasts th ecific nda intert rit , { } 


Standard weight castables, with tf low conductivil 


ensitt of 100-300 | uff ind Erosion resistant castables. 
ection i \ tr i \ pualitie omparat le to firebrick B hydrau binder, the groupIn 
transter systems. risers, and duct lines Insulating castable (medium weight), ver 
lent themselv ( to monolith vith der 0-100) Ib./cu.tt Portland cement of the high « 
ipplications o racto re designed tor sing Cl trength type 
Aluminous cement—ol the ordinary 
inal is of ALO 
renera f nd « i ’ n 1, and erosion resistance f » i , ‘9 SO) 
racking unit u rel litera Insulating castables (light weight), 13 beQ. 4 
ture lat did ont ‘ vith densits of 30-50 Il u in 1iQ 
ulli it information istify vhich strength wv d oO High purity aluminous cement 
same type of lining for 
up to 2400 F., especiall 


' 


nev itmosph I ‘ H 





How the Refractory Tests Were Run 


4s ST specimen ist block temperature tor remainder of 


measuring " nd w eight) hou the pecimens 


ide from a wet mix ratio spec ‘ vere cooled overnight and re 
ASIM ‘ } low oO moved trom the fturnace 

led T t worka ty to Cyclic Heat Soaking — each spe 

ubj d vcle of 

for either 


inmied out 
(up to 1hOW 
ducing 


1800 


Progressive Heat Soaking 
heated from 
test temperature 


ial furna 





@ Selecting Refractories 


OU i a a angi 70 UD 


ri 


FAILURE FROM CARBON DISINTEGRATION i), 


binder fea 
ol + 

orresponding 
(ALO) 


ium aluminat 


luced 


combined with a 


special ik 


turinv a re iron ontent 
a le 
lumina 


higher percentage of 


What the Tests Showed 


I he 


information 


results of the tests showed that 


the circulated by 
able 


but 


repul 


manufacturers is ftamwly correct 


that it is incomplete—especially 


when castables must be specified for 


conditions. Our tests and 


conclusions 


new service 
of 
led us to these 


Standard Weight Castables. (Recom 
marti 


1 review available information 


manutacturers tor a 
of 3007 FF) 
heat soakin«, plastic 
it 2400-25007 | 


mended by 
miu service 

detor 
Soften 


fusion 


During 


mation set in 


ing gradually increased until 


occurred slightly beyond the maximum 
recommended 


service temperature 


Consequently above 
400° I 


temperatures if 


temperatures 
strictly limited to hot 
ap 


must be 


face there is any 
preciable load to be supported 
In of this 
displayed stability during all tests un 
both 
ditions for all soaking temperatures up 


»400.2500° | 


veneral, materials group 


det oxidizing and reducing con 


Out of four materials 


to 


tested, one castable was selected for 


liners of combustion chambers operat 
ro to 24007 4 


given satistactory service 


ing from | and has 
over an oper 
ating period of about two years 
Insulating castables—mediam 
weight. (Recommended for maximum 


service of 2250°F.) 


3 11¥522 


table resul 


itrmosphere 


this medium-weight ca 


nilluminatir ga 


During 


recommended 


oaking at the maximum 


SCT VICE temperature 


How 


in illumi 


observe d 
1ROO | 
ot 


cracked considerably 


oltening w 
led at 


materials 


some is 


ver, when 


disintegrated or 


nating was this group 


hut were stable during the same test in 


oxidizing atmosphere. Cracked speci 


between fingers crum 
of black 


venerally 


mens 
bled 
ty 


press “dl 


into fine ind 


red 


harmed 


powder 


ru color ind un 


ol 
No other test produced failures of 


pieces ugeregat 


this type, which evidently were caused 
ast 
ol 
for 


this type of failure was surprising be 


by carbon depositions inside of 
144% 
Ihe temperature of 18007 I 


ibles containing more than 


iron 
of carbon dis 
likely 

(The 
Disintegration 
ol 


cause the familiar case 


integration ts more to occur at 
lower 
ASIM 
calls for 


950° FEF) 


tentative 
lest 
900 


temperatures 
Carbon 
temperatures only 
Insulating 
(Recommendations 


castables—tight 
the manufac 
1800-2000" F.) 


weight 
by 
turers ranged trom 
No castabl 
unconditionally 
the 


specimens 


ot this group was found 
1400 + 
1800" I 


stable above 


In range between 1500 
crac ked “) 

ticularly during cycling 
2000" F. were stable 


At 2250° F. all 


of them fused completely into a black 


crumbled, par 
[hose recom 
mended tor 


at that 


up to 
temperature 
or green glossy mass 

Permanent shrinkage after exposure 
1300 #F 
In some cases a shrinkage of 5 
1500-1700" FP. This 


to temperatures above was 
high 


was measured for 


‘ 


‘ 


Lutababatadelitebeindats Htc 


"MADE IN 1) GA 


filet 


1800" F 


tter three heating cyt it 


ast 


the 


compared with only 0.2-0 tor 


ol 


same conditions 


ables standard weight under 


Some specimen ilso cracked several 
after 


peratures between 1500-18007 | 


to tem 
Spe 
arth 


months later exposure 


Was necessary during 


ot 


castables 


( ial care 


cial drying. Because their porous 


nature, light-weight retain 


more moisture, which results in de 


Structive steam pressure if tempera 


tures are raised too fast 
Erosion 


ommended by 


(Rec 


ero 


castables. 
1 yT 


resistant 
manutacturers 
sion up to 1200 F.) 

Ihe 
could be expected trom their binders 
ot 
strength 


materials tested hehaved as 


high early 


Ihe 


cement 


calcium aluminate of 


calcium silicate ones 
containing 
at 
ception 
the 1500-1800 | 


Since correlations exist between cro 


calcium | silicat 


2250° | 


also displayed 


fused and, with one ex 
instability in 


ranve 


strength 
the 
cement-rich side to provide maximum 
And at clevated 


a cement-rich ratio 1s detrimen 


sion rate and compressive 


the cement:aggregate ratio is on 


strength tempera 
tures 
tal bond de 


In all 


was either 


hydraulic 
of 


because the 


creases becausc dehydration 


cases the coarse iggregate 


crushed fire brick, silicon carbide 


corhart 


or 


Is the Binder Important? 


These results show that the 
the 


cements 


binder ts decisive factor 


ot 


thous 
the 


stability refractory castables 
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UNSTABLE HYDRATED COMPOUNDS caused failure | i on re int ca e. Samy was fired at 1750° F 


one on right at 2000° F., both in oxidizing atm N lefe or f irnace é developed afterward 


Ageregal veneralls possess superior illuminating va iimosphere This ch ment was used. these disruptive carbon 


stability because they are either pre infegration obviously caused b depositions were not noticed. This may 
fired to incipient fusion or stabilized destructive internal irbon = deposi he explained by the lower tron con 
in some other way. It is the binder tion round nucle: of tron partich tent and the addition of sulfur com 
which undergoes drastic changes with vhich produced disruptive forces. Un pound Although the sulfur com 


temperature and exposure to atmos fortunatel the rupture strength of pounds are added to ard quick setting 


phere castabl it a minimum around — their eflectiven is a Catalyst poison 
All specimens with calcium silicat 1k00° | ince the original hydrauli may have been re pon ible 


cement mixes revealed a general ten bond is lost by dehydration and the Only ion tree alumina castabl 

dency to fail after heating at tem temperature | till too low to form an proved to be stable over the whol 

peratures of 1500-1 1S0° | These fail effective ceramic bond temperature range in Oxidizine as well 
ures included all intermediate steps However, when calciun itmospheres 
from fine deep cracks to complete di 





integration. And they became notice 
able from several days to five months 
after removal trom the furnace. (In 
reheating tests, the failures occurred in 
the furnace.) This instability was ob Vork. His activities in the So 
verved in oxidizing as well as reducing 


ety of Automotive Engineers in 
atmospheres; it Was more pronounced 


lude membership on three differ 
with light-weight aggregate than witt 
ubcommiuttes dealing with 
heavier aggregates 


; ani thon tecl flange: nad pipe 
All castables containing calciun 1 fine | 
ind fitti 
silicate cements failed completel with 
one exception, when vitrification set in 


between 2000 and 2250 F. Their sud 


Heinrich Heep i ilso associated 
with the M UW Ki llovy Co He fore 


( ( co viele ‘ \ 
len and compl failu within Lolainn (alien bn. Sis Mr. Heey 


100° FEF. margin above recommended 


vas employed as a consultant on 
maximum temperature vas signifi 


ubmarine propulsion problems | 
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ment castabl All these tailed eradu 1 11S N : 1) , po ; 
it i tiriny it Nil 


all when overheated with a progr he headed the ubmarine ce velop 


tian M. Vogrin ts a section ment division of H. Walter, AG 
engineer in the piping division of n Kiel, Germany, making contribu 
the M.W. Kellogg Co vith whom tions to the design of the Snorkel 
he has been associated since 1942 He ha n M.S. degree from the 
He is a graduate of City Colleg Technical University of 


ive softening spre id over a range ot 
everal hundred degree Thus the 
sluminou cement iStabl provick 
much greater margin of safety against 
runaway temperatures 

Spe imens bonded with re vular cal 
cium aluminate cement failed con 


sistently when cycled at 1800 I in 
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How to design manifolds for ... 


Good Control Valve Operation 


" hptiee- valves vill not work @ Place the valve in a straight valve manifold under the pressure dif 
4 properly if nearby piping at through section of a block and by-pa ferential availabk | 
rangements are wrong. Often the car arrangement. lLortuous manifold pst drop is allow 
used to select a control valve is pat signed for accessibility can harm valy of this may be u 


tially offset by poor installation prac characteristics and capacity mediatel idyja 


tices, and failure to allow tor pressure valve) 
; ul ‘ , os @ In gas service, the fact that criti 
drops through the valve ind adjacent In the following 
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nstallation detail fo help this re For valve types other than the plug 


icw, the following presents test dat: 

e folk 1 I ‘ . ' cocks used on these tests, results will : 
n nclusions for several ymmon Valve capacity ll resuit. it do t 
ind conclusions fe . COUTESE depend on the flow pattern and pr = Me a0 


plug cock, control valve-manifold as meee to herarteriatics through them 


raungements When ill effects result Note that care must be used to ip sated fo 
valves by duplication of 


insure that its effe " e compen 


Oversizing of many control 


from art rc nt *y are 1s 

1 the arrangement, the we d ply these results to other installation 
pre\ st s eff t 
ed types, especially those with high pre prevents thi 
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its of these valve-manifok sure drops, viscous flow and two 


monly noticed. All 


howed phase flow. Control valves sometime these tests are the 


have large discontinuities in character 


STRAIGHT MANIFOLDS 
4-Inch Lines 


@ Valve characteristic changes for istics Which can be magnified b 
rious piping arrangements cannot be poor piping arrangement around 
control valve 


' , , , ' In the following test results the 
@ Arrangements giving a nozzle ef vl Ihe initial test mm pare ontro 
fect into a single-seated valve body trol valve basic Capacity is plotted fo rms Sia al vieh 
woes ’ heractarios reference. This capacity 1s measu aeons , ; 
MAP) VALVE CHAPACICTISIC ind without plug cé d as block 
valves Ihe basi ! n gl 


ported control valve " ! throttlh 


by taking the pressure drop across th 


@ Reductions from line size of in valve plus the pressure drop from th 


let block valves affect capacity and two necessary iniet and outlet flange 
aracteristic——thus a valve cost sav reducers on the control vals plug inner valve) in a 4-in. line. When 
ing requires more pumping horse lt ws also common practice to in 2-in plug COCK ire added, the 4-x 


power for same flow rate clude drop across the entire control in. concentric j i on the out 
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with and without 2-in. plug cocks 


4-Inch Plug Cocks 
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litle effect 
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Critical pressure drop. Lests on a 
ilve vith 
Pritt pre Litt 
ht lo of capacit 


tut the ilve char 


cu to the 
pipin ims hve 
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2-Inch Plug Cocks do Ores n of tl STRAIGHT MANIFOLDS 


Low pressure drop j f est 8-Inch Lines 
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Critical pressure drop 


2-Inch Single-Ported Control-¥ alve Characteristic Curves, 4-in 
with and without 4-in, plug cocks 
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L-Inch Control alve Characteristic Curves. 8-in. line. 
with and without 4-in,. plug cocks 
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the on the 4-in. line, but ef water as the flowing medium, and a ers at the valve 
ipacity and characterist 5S psi pressure drop, capacity loss 18 a ird-radius elbow 
much larger little over 10 hown in Fig. &. Us Series 2 used a 


Low pressure drop. Using 10 psig 1 double-ported control valve, 10 ! b-in. line, 4-in. lin 
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t ind a one psi pressure dit »p water and a one psi pressure ) x in. concentri 
how i is capacily los vives similar result hown in ig tandard-radius elbo 
large change in control valve Both set 
haracteristic in the last third of the U-BEND MANIFOLDS the same 
troke when plug cock irc used condition 

Critical pressure drop. Increasing 4-Inch Lines lings sometime 


pre ure to S psig ind pressure fold were not in 


op to maximum give i curve simi Ihe U-type control-s ilve manitold Low pressure drop. | 


to the low pressure drop case, with (shown in Figs. 10-15) ts probably the that for 10 psig inlet 
poor control characteristic for the last most common arrangement in us ure drop 
third of the stroke. But « ipacity loss therefore it too was tested extensively pacity loss of | 
now about 21° shown in Fig } The tests were divided into two valve, much great 
Ihe same results are found if a t-in serie Series one used a 2-in. control hows But more 
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double-ported control valve is used valve in a 4-in. line with line-sized in. elbow, the 


Water flow. With 100 psig inlet plug cocks, 4 x 2-in. concentric redu vreatly altered for 
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2-Inch Control) alve Characteristic Curves, 4-in. line. 
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CRACKS THREE ETHYLENE FEED 
STOCKS INTERCHANGEABLY... 


with SELAS GRADIATION 
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produc ing plant benefit ‘ ! time-temperature curve in f vrolytic or cata 
Gradiation heaters. Three lytic reactions and high-temperature preheating, is fea 
ethane and propane tured | 
n processed interchangs nifo heat distribution on the entire tube surface 
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. E LAS FLUID PROCESSING 


CORPORATION OF AMERICA 
PHILADELPHIA 34, PENNSYLVANIA 
































| an exhaustive study, Cities Service Oil Company 


Del.) has chosen the UOP Rexforming process as the 
best method for upgrading low octane naphthas to meet the 


rapidly incre ising demand for higher octane gasolines 


A 6,000 barrel per stream day Rexformer will be installed 
at Cities Service Ponea City, Okla., refinery as an 
important part of an extensive new construction and 


expansion program 


By installing the Rexforming process the latest development 
in the catalytic reforming field, Cities Service will be 
assured of obtaining the best yields of the highest octane 
blending material for the company’s motor fuels 
Rexforming, developed by Universal, is capable of producing 


gasolines having octane ratings considerably in 


f 


excess of 100 clear 
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to remove 


H.-S 
CoO. 


use 


Monoethanolamine 
Diethanolamine 


high purity 
NITROGEN DIVISION 


chemicals \%) OIVISION 
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Maximize the purity of your gas stream, and 
minimize corrosion problems by using Nitrogen 
Division ygas-treating chemical: 


Free of un 
wanted chemical impurities chlorides and 
acids these products are consistently above 


standard purity specifications 
I I 


Call or write today for samples and quotation 
Ask too for technical service to help adapt these 


high purity chemicals to your process 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y 
Hopewell, Va. * trenton, Ohio * * Omaha, Neb 


thed 
hem« al 


Orange, Tex 


Anhydrous Ammonia « Ammonia | juor * Ammonium 
Ethanolamines - Ethylene Oxide «+ Ethylene Gly 
Nitrogen oluti ;« UF. Concentrate—8 
(lool ; ; 4 
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to remove 


HO 


use 


Diethylene Glycol 
Triethylene Glycol 


high purity 
NITROGEN DIVISION 


~J/ 


S chemicals 


Maximize the purity of your gas stream, and 
minimize corrosion problems by using Nitrogen 
Division gas-treating chemical Free of un 
wanted chemical impurities chlorides and 
acids — these products are consistently above 


tandard purity specifications 


Call or write today for sampk 
Ask too for technical service to help idapt the s 
high purity chemicals to your proce 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y 
Hopewell, Va. * Ironton, Ohio * * Omaha, Neb. 


ind quotation 


Orange, Tex 


fate Nitrate + Metha + Urea 
* Formaldehyde + Nitrogen Tetroxide 
s & Feed Supplements 








Your Guide to . 
Petroleum Processing 











Your ‘‘Clip-n-File’’ Process Data 
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Anhydrous Ammonia 
by the L’Azote Process 
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Managing Maintenance 


battle against 


[ I l nit plant cd tandardized pre 
ted, and isured. This is the gist of a new 

k d [ l jues of Plant Maintenance 
1 | [ I ved this month p. 109 
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Send Drawings, Photos by Radio 


re ! init per ts long distance tran 

of drawit if Or pictures Over con 
ntional radio I I S What New! for thi 
] re than SO other leas in equipment 
teratur p. 129 


INDEX TO ALL DEPARTMENTS 
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Patents : j ptdhevk eee 
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Economy Buy for Many 
Process Services 


IN PULP AND PAPER, WOOD TREATING, 
CHEMICAL, PETROLEUM, ETC. 











WORKING PRESSURES: GATES AND CHECKS 
200 psi W.O.C 
150 psi W.0.G 


12 in. and smaller 
14 in. and larger 








Cross section, Gate, Ni 


Cross section, Check, No. 14493 
Flanged ends 


Flanged ends 


Crane Nickel Cast Iron Valves 
IMMEDIATE DELIVERY from panery Stocks 


Why wait for low nickel alloy cast iron valves Cran M { 
when you can get Crane quality—at no extra with nickel alloy body to ire t t seatit 
cost —immediately from factory stocks? Gates mootl { ree 
on hand in sizes: 2” —2'."—3" —4 6” —8” —10” Crane featur f 
12”°—14”"—16"—18”. Checks in all the same ball-type ! I’. { 
sizes up to 12” inel. (14”°—16" —18” will be made Che che feature IZ.R2 SM 
to order). This delivery offer good while present ring, disc, hinge and hing 
stocks last. Valves 14 inche ind larger ! 
hese valves have an outstanding record in the pulp with 18-8 SMo di 
ind paper industry in handling various alkaline liquor You'll save with tl t 
In wood treating they're used successfully on creosots maintenance Calla Crane Re 
vapors and oils. They're ideal, in the petroleum indu diate deliver ( rane Co., Genet (thes ( 
tr for handling oils containing traces of mineral acid Branche 1 Whol 


Cc R A N E Since 1855 
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Anhydrous Ammonia 




















By the Societe Belge de L’ Azote Process 


UNFOLD FOR START OF PROCESS DESCRIPTION 





SYNTHESIS GAS COMPRESSORS 





BECAUSE OF THESE 
ADVANTAGES | 


Single vessel, one pass operation 
Automatic control 

Continuous process 

Intensive contacting 

Closed system, no fumes 

Minimum caustic and/or acid usage 
Low entrainment loss 

Minimum operating attention 

Small space requirement 

Purchase or rental option 


Always available service 


APPLICABLE FOR 


Caustic scrubbing 

Acid contacting 

Water washing 

Doctor treating 
Nitrogen base removal 
Jet fuel treating 

Cat cycle treating 


Furnace oil improvement 


Specialized Electric Petroleum Processing 


DEHYDRATING + DESALTING «+ LUBE O/L TREATING 


DISTILLATE TREATING + SEDIMENT SEPARATION 


DESAPONIFICATION 


For complete information, write or call 
A SION F PETE TE RF f T N 


3202 So. Wayside Drive, Houston 1, Texas 
1390 East Burnett Street, Long Beach 6, California 








CLAD STEEL EQUIPMENT GIVES 
SOLID HIGH-ALLOY PROTECTION 


AT LOWER COST 











LUKENS CLAD STEELS 


L STAINLESS-CLAD~ NICKEL-CLAD~ INCONEL-CLAD~ MONEL-CLAD 





as in processes 
compare the design 
to 


The wall cons 
Petrochem-Isofliow 
is designed for 150 


outside shell 














‘The Petro-Chem design provides a the roughly engi ck and insulating f 
neered wall construction. It is built with two tiers of vides many advantag: 
monoblock supported on 18 inch centers and a circular ine 
arched wall of insulating firebrick. The inside of the 

steel shell is protected from the possit ty t corroe 


n 
by a one-« ighth inch thickness of Staylastic cement 
This type « f construction indepe ndently « ipportec 
monoblock and the circular arch of firebrick, bonds 
with Smoothset mortar, assures optimum efficienc y or 


heating ar dad ¢ 


minimum maintenance concrete foundations and stee 


PETROCHEM™M-ISOFLOW FURNACES 


UNLIMITED IN SIZE CAPACITY DUTY 
PETRO-CHEM DEVELOPMENT CO., INC. « 122 EAST 42nd St., New York 17, N. Y. 


REPRESENTATIVES Rawson & Co Houston * Wea H. Mason Co Tulsa * Lester Oberholtz, | Angeles * 
Faville-Levally, Chicago * 0. D. Foster, Pittsburgh * Turbex, Philadelphia * Flagg, Brackett 


International Licensees and Representatives. SETEA $A. Commercial, industria y ae 
Buenos Aires, Argentine * Industrial Proveedora, Caracas, Venezuela * Firma Dr. C. Ort 


Germany * Birwelco Lid Birmingham, England * Societe Anonyme Heurtey Paris, Frar 


Beige, Liege, Belgium * Huertey Italiona $.P.A., Milan, Italy 
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Practical Tips and Ideas for Improving Operations 
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TUBE FITTINGS FROM 


ALUMINUM 


Brass Mone! Steel 
Carpenter 20 = Nickel 
Geld Platinum 
Hastelley 
Inconel 


Tantalum 
Teflon 


Silver Titanium 


Stoinless Steel Zirconiam 


Lyte. 


POLYAMIDE RESIN 


From aluminum to “Zytel” there's a Swagelok 
answerte your fitting problems. The new Swage- 
lok Tube Fittings of “Zytel” are for use with 
plastic tubing in applications where corrosion 
is @ problem. They ore the first to be made in a 
complete range of shapes that include elbows 


tees, reducers and adapters 


The new Sweagelek Tube Fittings of ‘Zytel” are 
made to the unique Swagelok patented design 
thet provides strong, torque-free and leakproof 
joints at all tubing connections. Sleeves or in- 
serte are unnecessary. Specify Swagelok for 
every fitting need and eliminate unnecessary 


fitting problems 


FREE: For complete information write for the 


Swagelok catalog, Address Dept. D-41 


Swagelok Tube Fittings Are 
fasy to Use 
Neo Special Tools Needed 
Neo Flering or Threading 


CRAWFORD FITTING CO. 


864 E 140th Street 


Plant Practices 


Simple Jig for Pipe Saddles 
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Slag Chisels from Hammer Eyes 
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RUSTRIPPER 


... Slashes tower down-time 
by more than 25%! 


Texas refinery saves $1200 


in ONE cleaning operation 


Refiners everywhere are finding | ; fo 
| it revoluuonary Oakite RUSTRIPPER ! ial N 
eit alkaline material simplifi racticall ery cleaning job 
> reduces cost ton Here wv maz kite IRIPPER 


saved one Texas refiner $1200 in a 


How to Tote Transite 
By Fork Lift Truck The problem was to recondit 


By C. HOBAUGH containing 2504 four 


—an extremely ex 
FEYHE Sin R 
’ MM j Hi 


mount of 


costs this refinery 
RUSTRIPPER a (try 


ofr 


After rinsing the tower 


} 
a2 A 
bal 
wit 
p Me. 
ten hours at 
tional three hour: 


completed the cleaning cy 


Results? Oakite RUSTRIPPER 


job that was 95% perfect, | 


slashed cleaning costs by $ 
: 


~ s 


i # RIPPER is Sal ‘ won't Yr ound metal or 


_s 


troublesome fume our local Oakit chnical Service Repre 
will gladly demonstrate remarkab it I RIPPER 
your convenience 

Products, Inc., 44C Recto 


iImOUSTRiay 
priate tts 
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"ing 
mM <* 
“aia metnoos - 
“Soyez les Bienvenus @ Montréal yo satives la ® 
au Mois de Mai!” 
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Blending WARREN NATURAL GASOLINE with your 
present high quality motor fuel will give it the 
RETAINED VOLATILITY so necessary for superior per- 
formance after it reaches your customers’ fuel tanks. 


WARREN'S production, transportation, storage and 
service are your assurance of the quality and quantity 
of NATURAL GASOLINE you need . . . when and where 
you wont it. 


TULSA, OKLAHOMA ¢@ Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 
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Open Early Winter Helps Motor Gasoline Demand 


MOTOR FUELS 





From From 
Crude Not. Gas 


SUPPLY (Millions of b d) 

Nov 4 
Nov 54 
Change 
% Char ge 


DEMAND (including Exports) (Millions of b d) 
Nov 
Nov 4 
Change 


ry 


Change 
TOTAL SUPPLY (Millions of bbls.) 
11 Mos. ‘55 1,097.045 14: 
1 Mos i) 1,016.56: ui 1 
Change 80.483 1 81.890 
% Change 7.9 r.1 


MALLIONS OF & D. MONTHLY AVERAGES 


TOTAL DEMAND (including Exports) (Millions of bbls.) 

Mos. ‘55 1.242.613 

Mos. ‘54 1,165.688 

As ASE ON DOH FMAM SS Change 76.925 
1955 % Change 6.6 











1955 figures to Dec. 9 


Middle Dist. Demand Climbs Over 3,000,000 B/D 


MIDDLE DISTILLATES 





Dist 
Kerosine Fuel Oil Total 


PRODUCTION (Millions of b d) 
Nov 55 } | 2.016 
Nov 54 ; 
cr ange 
% Change 

DEMAND (including Exports) Millions of b d) 
Nov 5 430 2.021 
Nov 54 440 1. 80€ 
Change 1 1 
% Change 


TOTAL PRODUCTION (Millions of bbis.) 
11 Mos »5 06.467 46.989 653.456 
1 Mos 54 11 09 19 60 603.069 
ange 4.042 6.429 + 52.387 
Change 11.2 + 8.7 


DEMAND (including Exports) (Millions of bbis.) 
Mos 5 100.810 18.174 618.984 
Mos 54 104.646 474.138 578.784 
ASONOD SF MAMI SF ASOND Change 3s. B3E 4.03 40.200 
1955 % Change 4 9.3 6.9 











1955 figures to Dex Q 


Sharp Spurt in Residual Fuel Oil Shipments 


RESIDUAL FUELS 





Refinery 
Output imports 


SUPPLY (Millions of b d) 
Nov 5 
Nov 54 
Change 
Change 


DEMAND (including Exports) (Millions of b d) 
Nov 
Nov 4 
Change 
¥ Change 


SUPPLY (Millions of bbls 
Mos 55 8. BOE 
Mos 4 19.9 
ange 1 y 
Change 


MALIONS OF 6 0D MONTHLY AVERAGES 


DEMAND (including Exports) (Millions of bbis ) 

Mos 5 5: 62: 

1 Mos ‘ 496.930 

r-mMAMA SL ASTON OD LF MAMI LTASKEOND inge + 26.697 
1935 ¥ Change + 5.4 











1955 figures to Dec. 9 


IURCE OF DATA (except prices): Oct Nov and Oec APi weekly reports, earlier months Bureau 


Pi TROLEUNM PRro« ESSIN 








Trends—-National 





RUNS TO STILLS AND DISTRIBUTION OF PRIMARY STOCKS BY U.S. REFINERY DISTRICTS 


Primary stocks include those at refineries, at large terminals and in pipelines; all data based on API reports 


RUNS TO STILLS 
(Millions of b d average for GASOLINE STOCKS RESIDUAL STOCKS 
week ending on date shown) (Millions of bbis.. on date shown) (Millions of bbis.. on date 
Dec. 9 Dec. 10 Dec. 9 Dec. 10 Dec. 9 Dec. 10 
1955 1954 Change Chonge 1955 1954 Change Change 1955 1954 Change Che 


shown) 


mange 


149 t 


DISTILLATE FUEL OL STOCKS KEROSINE STOCKS TOTAL MIDOLE DISTILLATE STOCKS 

(Millions of bbis., on date shown) (Millions of bbis.. on date sho (Millions of bbls 

Dec. 9 Dec. 10 Dec. 9 Dec. 10 Dec. 9 Dec. 10 

District 1955 5 Change Change 1955 1954 Change Ch 7 1955 1954 Change Change 


on date shown) 








Natural Gas and Refinery Gas Liquids 








THOUSANDS OF 8/0. MONTHLY AVERAGE 


SUPPLY AND DEMAND STATISTICS 


(Bureau of Mines Data) 
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THOUSANDS OF B/D MONTHLY AVERAGE 


Sept. 1954 
CUMULATIVE PRODUCTION (1000 bbi 


‘ CUMULATIVE DEMAND (1000 bbls ) 


Aug 
DEMAND 1955 
FOR NATURAL GASOUNES STOCKS (1000 bbls, end of month 


UPG AND L8G PG and fa 











Model iV Fiuid Catalytic Cracking Units... 
by Foster Wheeler 


rpwe Model IV Fluid Catalytic Cracking Process, developed 
| by The Esso Research and Engineering Company, is in 
operation throughout the worldwide petroleum industry. Fos- 
ter Wheeler has designed and constructed Model IV plants 
in Canada, India, France, Australia, The Philippines and 
Indonesia. 

This FW know-how in fluid catalytic cracking process design 
and construction can help you get higher octane fuels on 
stream faster, at lowest possible cost. We will be glad to quote 
on your requirements. Foster Wheeler Corporation, 165 


Broadway, New York 6,N.Y. 


FOSTER WHEELER 


NEW YORK +*© LONDON + PARIS «+ ST CATHARINES, ONT 
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Petroleum 
Processing’s 


PRESSURE — Fundamentals 


DEFINITION: Pressure is the force or thrust exerted 
on a surface, and is normally expressed as force/unit 
area. Common examples are air pressure in a tire or 
the water pressure deep in the ocean. Since pressure 
is exerted in all directions within a system, it is not 
usually regarded as a force vector. 


WHAT CAUSES IT: In gases the force is the com- 
bined beating of confined molecules, traveling their 
random paths. If the amount of energy associated 
with the molecules is altered the pressure will vary 
[wo ways of doing this are: (1) change the temper- 
ature (or heat content), or (2) alter the confining 
limits of the gas(—-a volume change) 

In the case of liquid pressure, the force is an ind 
cation of the stored potential—or the moving kinetic 
energy of the system. The pressure at the bottom of 
a tank of liquid defines the potential energy stored 
in the depth of liquid overhead. The pressure in a 
pipe of moving liquid is an indication of the kineti 
energy imparte ihe yvsitem often by a pump 


RELATIONSHIP TO OTHER VARIABLES: Since 
pressure is an indication of the energy of a system 
it is closely related to other energy variables. In 
gases it’s closely related to temperature; in liquids 
it varies with velocity or liquid level. Since gases 
are compressible and liquids are not (by comparison), 


different formulas express these relationships: 


For gases: PV/T Constant 
P Pressure V Volume 
For liquids: 
wh and h v’/ 2g 
Pressure w==specific weight v <= velocity 
liquid depth ag 


Temperature 


32 f{t./sec., (acceleration duc 
to gravity) 


HOW IT IS MEASURED: Since pressure is a force 
(per unit area) it may be measured by balancing it 
against a known force, or by measuring its effect on 
a related variable, such as temperature or conduc 
tivity 

Direct Methods: In balancing the unknown pres 
sure directly against a known force several devices 
may be used. Spring elements, such as a Bourdon 
tube, bellows, or diaphragm; a weight-loaded piston; 
or a visual liquid column in a manometer 

Inferential Methods. [hese methods rely on known 
relationships between pressure and temperature or 
electrical conductivity. In a Pirani gage it is the thes 
mal conductivity of the material that is measured 
in a pressure-cell it is the change in electrical resistance 
of a wire strained by pressure. And a piezo-clectrical 
crystal will produce an electrical charge that varies 
with pressure 





HOW PRESSURE 
VALUES ARE 
RELATED 


inches water 


UNL ED PRESSURE 


approx. Jin 


Standard Atmospheric ~ T 
Pressure 


0 


Positive Pressure, ——— Vacuum, 


mm. Hg. inches Hg psig 


Gage pressure, Absolute Pressure — 


inches Hg mm.Hg  psia 


4 
50,015 50,000 


and more and more 





Perfect Vacuum 
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Petroleum 
Processing’s 


® Pressure Equivalents 


Kilograms per 


Pounds per sq. cm. (Metric 
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Atmospheres 
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atmospheres) Inches Meters Inches Feet Meters 
! 070 08 O6804 OVERD OS17116 27.6798 2.3066‘ 70305 
42234 i 967 28.9570 550 193 6996 32.8083 10.000 
169 0333 1 29.9212 60 406 808 43.9007 10.333 
491149 04453449 0334) 1 02540 13.596 1.133 14514 
y 5581 1.3595 1.31575 19.3 1 $35.27 44 6406 13.595 
561 (02540 002458 735° 001868 1 08333 0254 
4 “V ) \O4K6 0294979 RRIG1? 240 12 1 \O4R 
i (ye Rg? 7445 19 727 3.27810 1 
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Equivalent Head Maximum Suction 
A ititude Barometric Pressure of Water Lift of Pumps 
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(2640 7 ] f ; 
: (1960 “) a 374 
(S280 ) 1?¢ , 1” 
‘ (6600 ) ) 6.38 ) 
(7990 ) 10.88 $13 td 
10*%60 ) ) RR 72 
' . , r 
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Head Pressure Head Pressure Head Pressure Head Pressure Head Pressure Head Pressure 
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TO CONVERT PLANS 


INTO PLANTS- 
ECONOMICALLY 








®@ Deal with an organization which knows that processing time lost 


can be counted as dollars wasted 


®@ Deal with pM ople who have flourished in the limelight of completion 


promises made ind kept 
® Deal with a company which builds its reputation by building your 


® For economical construction in chemical petrochemu il, and 
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refinery pro 
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“You reward your process with the 
© best in control valves when you call 


Caney ie \ LA for Annin Domotor Control Valves, 
NN SON ‘ specified by engineers responsible for 
FOR “SS the most advanced processes 


throughout the world. Domotor control 
a, . valves are no longer new, but they 
2B FITE a are still the most advanced fluid 
control valves available anywhere. 
. Whether your primary problem is 
CONTR ©) L roy, control baat tight closure, hi- 
i resistance to erosion and corrosion, 
7 EP PMc. wide rengeability or low maintenance, 


Pan you, too, should insist on Domotor 
Control Valves, produced by The 


i is — any, oldest manufacturer 
= 5 , __ of valves DESIC ED for modern 


ie ee as “Write now for your copy of Annin’s 


new cotalog on valves tHuid control 





“+ 
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J-M THERMOBESTOS the heat insulation 
designed for outdoor process industries 
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with trouble free, economical ROCK WELL-Nordstrom VALVES 


For any petroleum processing Operation from tank 
farm manifolds like the one shown above to every 
processing-refining operation, Rockwell-Nordstrom 
valves assure safe, economical, dependable opera 
tion. ‘The key to Rockwell-Nordstrom’s forty years 
of leadership throughout the petroleum industry is 
wessurized lubrication. ‘The unique Sealdport* sys 
tem of grooves on the tapered plug and body carry 
pressurized lubricant that assures truly leakproof 
sealing and positive shut-off on lightest hydrocarbon 
gases or heavy crudes. Pressurized lubricant also 


hydraulically seats the plug for instant, quarter 


*Reyiste i? te yeh, Rockwell Manvufact y por 


ROCKWELL 


Lubricant Sealed for Positive Shut-off 


40" Year 


turn operation. Because metal-to-metal friction | 
eliminated by lubrication, costly maintenance and 
down time are prevented 


hoc kwell Nordstrom the or piria 


lubricated plug 
valve, is available in semi-steel, steel, stainless 
ind corrosion resisting metals in sizes up to 30” x 36 
for every petroleum processing requirement. For 
more data, contact any leading distributor or write 
Rockwell Manufacturing Company, Pittsburgh & 


Pennsylvania 


Canadian Valve Licensee: Peacock Brothers Limited 








Do You Know These Words? 


By 8B. H. WEIL 
Manager, Information Services tion of met CH.OH 
Ethyl Corp. Res. & Engrg. Dept. hydro fide (HS) B 
Detroit, Mich. trochen 


Methy! Mercaptan 


Methyl mercaptan, 
“meth-ihl 1 kap-| 


Ethanol 


bthanol, inced “eth 
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More Olefin Gases in Synthesis 
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catalyst to effect imitial inhibition of 


the catalyst, the chlorine being intro 
duced as ethylene dichloride with the 
catalyst 


inhibited 
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adding ethylene dichloride to the feed 
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ALUMINUM 
GRATING 
WALKWAY & 
HANDRAILING 


A typical insta lation frequently 








used in the petroleum industry 
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See us also for 
* Pressure Vessels * Storage & Processing Tanks 
* Heat Exchangers * Towers * Gratings 


pre @ vetsels ond tanks are designed and built 


mply with the rea ements of the ASME de and we are 


Catalysts 


‘ I 
' ‘ 


priate symbols 


WASHINGTON ALUMINUM CO. Inc. 
BALTIMORE 29, MD. @ ARBUTUS 2700 


NEW YORK: Murray Hill 7-0926 MOBILE: Hemlock 2-4466 
BOSTON: Liberty 2-7917 NEW ORLEANS: Raymond 9744 
CLEVELAND: Yellowstone 2-6107 SAN FRANCISCO: Yukon 6-2803 
HOUSTON: Blackstone 6388 SEATTLE: Main 8930 








ERNST 


STAINLESS STEEL 
GAGE TO ORDER REPRINTS 


A NEW, EASY WAY 


You can now use the 
Reader's Service Card 
in this issue of PETRO- 
LEUM PROCESSING to 


order reprints. Here's 


Lubricants 


mnections 


SHIPMENTS 


co 


FROM STOCK 


how: 


e Check the list of reprints on 
pg. 128. 
Circle the proper “R" num- 








FIG. 8SS 














bers on the Reader's Service 


Card (Area "C"}). 

Fill in your name and address 
—and send the card to us. 
We'll bill you with the 


Phone Livingston 6-1400 reprints “Soyez les Bienvenus &4 Montréal 
ERNST WATER COLUMN G GAGE CO au Mois de Mai!" 
LIVINGSTON, NJ 
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Miscellaneous 


EQUIPMENT 


Pumps & Compressors 


Valves & Fittings 


Processing, general 
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NEW ADWVERTISEMEN 
PETROLEUM PROCESSING 
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DESIGNERS 
DRAFTSMEN 


SENIORS 


PROCESS PIPING 
PRESSURE VESSELS 


Mr. Donald Pisciotta 


DEVENCO 


EMPLOYMENT PROBLEM? 


When you are in need of specialized 
men for specialized jobs, contact them 
through an employment ad in this pub 
lication 





STEEL PIPE & TUBING 


@ CHROME MOLY @ CARBON MOLY 
@ MONEL @ CARBON STEEL @ STAINLESS 
Widest R ge of Sizes & ‘ the 
WRITE FOR 


MIDCONTINENT TUBE SERVICE, INC 
308 yet sf Evanst A 8.4 
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CLASSIFIED — 





DESIGN 
ENGINEERS 


Permanent Opportunities With 


McKEE 


IN OUR REFINERY, METALS 
OR INDUSTRIAL DIVISIONS 
AT OUR 
CLEVELAND, OHIO OFFICES 


Piping 
Structural Steel 
Concrete 
Process Heaters 
Equipment Specs. 
Also 
Electrical Drafts. 
Layout Engineers 
Process Engineers 


Aw 1 A 


PLEAS! N Me ME T 


Edward A. Kolner 


ARTHUR G McKEE & CO 
2300 Chester Ave 
Cleveland 1, Ohic 
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BROOKS LEADERSHIP achieved by design euagen 


This AR-MET 
ROTAMETER... 





Instruments 


4 
“+ POSITIVE INDICATION 


A magnetic follower that never 
loses bond offers minimized 
friction, minimized hysteresis 


Miscellaneous 


ALL METAL 
CONSTRUCTION 
Eliminates packing and packing prob- 
lems. Holds on even the most difficult 
services without a chance of leakage 


” 





How to Obtain Patents 
THRU-BOLTED DESIGN 


Easy to assemble and disassemb'e. No frozen 
stud bolts no drilling and tapping 





TAKES PRACTICALLY ALL FLUIDS 


And Now—THERE ARE TWO 
OFF THE ‘HARD TO HANDLE” LIST ae ?_— 
Clip-n-File 
If J aruoscst, agg _ scconggesy cur a Data Sheets 


Ar Met Rotameters are made t 


o order for you 
Ar-Met 


@ Process Data Sheet 
Rotameter Data 


Ar-Met Rotameter with Mag/Na/Vue 
extension 1 hown however Ar Met 
ilso available with six other 


Available e Engineering Data Sheet 
i | tra in ion 


alarm Bulletin 130 
extensions, both electrical and 


pneumatic. Write for Bulletin 130 — es 


te Kee 


A complete line... W (} (} KS Aavenaed tos 
The in xing 


ROTAMETERS ...for every service Designed {0 
BROOKS ROTAMETER COMPANY ne 


Want Reprints? See page 128 
107 EIGHTH STREET © LANSDALE, PA. 
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IN PETROLEUM (Motor Oil and Gasoline Additives 
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IN SURFACE COATINGS |! f l 
PETROLEUM SURFACE COATING CHEMICAL 
PARANOX PETROHOL 9! PETROHOL 91 
PARATONE PETROHOL & PETROHOL & 
PARAILOW PLTROHOL PETROHOL WF 
PARAPOID JATSO ay 
PARADYNE Secondery Buty! Al r vi Alcohol 
PARATAC Secondary Buty! Acetate cy) Aicohel 
PETRONOL lsopropy! Acetate eneture nyl A 
Metny! Liny! Ketone Acetone ° ic a 
Dewasing Aid Methyl Einy! Ketone entadwene 
Ethyt Ether Ou ylopentadene ene 
isopropyl! Ether Ethy! Ether Butadiene 
Reference fuels sopropy! Ether Ethy!t Ethe 
N CHEMICAL (Plastics Naprthenic Acids spropy! Ethe 
S RUBBER 80 Octy! Alcohot etrapropylene 
ENIAY BUTY Dec yt Alcohol propylene 
. ‘ . . S Venetured Lihy! Alcon - ‘ 
Rely on Enjay for top quality in your product, the kind = *'*"4"*"* —" : a” 
that makes for growing demand and fast-paced selling. The tactnyt , 


Enjay Company supplies the petroleum, surface coating 
and chemical industries with a complete line of uniform, 
; successful years 
high quality petroleum chemicals backed by 36 years of ' 
2 : Mh of leadership 
proved results. You can also depend on Enjay for leader- 
ship in research and for expert technical assistance in 
developing new or improved products through chemistry. 


Next time, call Enjay for your chemical needs. Enjay Company, Inc. - 15 West Sist St., New York 19, N.Y. 
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OF THE RECALCITRANT TUBE 

























FACTS: High pressure, high temperature refinery applica- 
tion (hydrogenation of petroleum) 

Tubing in question was stainless type 347 

Tubing met original specification for job 

CLUES: Tubing was in service for about 100 hours at a 


pressure of 10,009 psi and a temperature of 1100 F, 
before failure. 


EXAMINATION REVEALED: Temperatures and/or pres- 
sures used in actual testing or operation exceeded the 
original specifications 
Failure resulted from progressive wall thinning due 
to creep 


POSSIBLE SOLUTIONS: Change operating conditions 
Use a thicker wall tube. Change tube material 


B&W SUGGESTION: When it comes to choosing a tune, 
consider every factor involved, including possibility of 
exceeding current service conditions. And get the 

benefits of Mr. Tubes’ long experience with tubing for 

every kind of application. He knows his tubes—what 
they will and what they won't do. Call him in at any 
time. He’s as close as the phone at your elbow. 
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THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION, BEAVER FALLS, PA. 


Seamless and Welded Tubular Products, Seamless Welding Fittings and Flanges—in Carbon, Alloy and Stainless Steels 
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COMPLETE RANGE OF SIZES AND | 
MODELS IN BOTH MEDIUM AND Information Offered in the Advertisements 

HIGH PRESSURE TYPES hesshetsen Bane, semeies and tates Nintimseres Gaerne “Selicn.” bulletin 
MORE COMPACT THAN EVER... mation: Alcoa Chemicals. See adv't MS-1155: U. S. Gasket Co. See 


p 145 adv't Pp +0 


ANALYZER for light hydrocarbon MeTAL DEACTIVATOR, to control cop 
booklet 82; Burrell Corp. See adv't per compounds, data and samples 
p. 146 Iretolite Co. See adv't. p. 18 


RIUM CHEMICAL for gasoline ad Mixers, side and top entering eight 
ditives hooklet Westvaco Mineral catalogs Mixing I quipment Co 


Products. See ady't. p. 24 See adv't. p. 38 


} 
, ‘ ) ) . 
BBL CAPS atalog Pressed MIXERS Variou types catalog serics 
{ 
} 


Steel Co. See adv't. p. 136 29 Eastern Industries, Inc See 


advt Pp 6 
CATALYST, boron trifluoride, informa 


" tion; Baker & Adamson, Gen'l Chem Motor STARTERS, for hazardous loca 

and Electric Motor drive ical Div. See adv't. cover 3 tions, booklet 1062-VIII; Electri 

ompact Model P-ES2H | Controller & Mfg. Ce See adv't ' 
ATALYSTS, tableted, booklet; Har 


156 
haw Chemical Co. See adv't | | 


N IONAL AIRO | PROCESS kot IPMENT fabrication and 


ATALYTIC REFORMING, new process ; 
service, bulletins: Condenser Service 
booklet M W Kellogg Co. Se 


| 
FUEL OIL PUMPING | 0 & Engr. Co, Ine. See at. p. 13 
AND HEATING UNITS | Comretsots, gas. 265-500 hore Pe ie News Shipbuil 


power, bulletin; Cooper - Be mer 

( , See iv't 19 ing & Drydock Co. See idv't Pp 149 

NATIONAL AIROIL Fuel Oil Pump wy See Seve | 
ne and hie ating Units ore + ,eciall » - : . 
Pes / f y XPANSION JoINTS. bulletin 35] Zal STAINLESS STEEI to valves niting 


Brothers . ) etc., engineering data; Cooper Alloy 


lesiqned to prepare for combustion 
all grades of fuel oil including No. 6 lea 
or Bunker ( Oj and residuums ( orp See advt p 140 

| j 


They will draw fuel oil from above LANGES drop forged. catalog Phos 


mix Mig Co. See advt P 146 STEAM TRAPS catalog Y53 W H 
Nicholson & Co. See adv’t. j 


ground or underground tanks pre 
heat it to proper constant tempera 
ture and deliver it to Oil Burners at 
an even pressure, best suited for the LOW MEASUREMENT, rotameter, bul 

burners. Our Fuel Oil Pumping and letin 130: Brooks Rotameter Co STEAM TRAPS, impulse type, booklet 
Heating Units are the result of years See adv't p 116 Yarnall-Waringe Co See adv 't | 


of experience The y come come letely | i] 


equipped ready for steam, exhaust 
LOW IRANSMITTER, new feature 


condensate, oil suction, oil return, and 
electrical connections. All valves reg bulletin 14-11 The Foxboro Co STORAGE and transportation facilities 
slators, ete are re adily ) essible See viv t pp 22-23 booklet Hess erm nal ( orp er 
a aa ig ata src S$ easily un adv't p. 154 
erstooc ese compact, spa ‘ 
pen pee pace-tav URNACES AND HEATERS, gradiation 
ng units are available in a range 
of sizes and models in both Mediur 
and High Pressure types For complete See adv't p S| bulletin 98267 lavlor Instrument 
details, write for our Bulletin 44 


very interesting and informative HeatiING Unrrs, for fuel oil, bulletin 


O'1*L BURNERS and GAS BURNERS for in + National Airoil Burner Co 
dustrial power, process and heating purposes ’ 
STEAM ATOMIZING OIL BURNERS Inc. See adv. p. 124 
SLUDGE BURNERS, Steam Atomizing ( S { 
MOTOR. ORIV A O. 258 Sev. Pf 
EN ROTARY BURNERS Hor Prares. for laboratory use. bul | 
MECHANICAL PRESSURE ATOMIZING Ot . 
BURNERS letin LOOL-A; Lindberg Engineering 
DUAL STAGE, Combining steam and 
Mechanical Atomization Co. See adv't P 142 
LOW AIM PRESSURE O1L BURNERS 


AUTOMATIC OIL BURNERS, fo pall process 
furnaces and heating plants . a en HYDROCARBON BLENDS, C; & ¢ tech 


GAS BURNERS 

COMBINATION GAS & OIL BURNERS , 
FUEL OIL PUMP and HEATING UNITS Corp. See adv't. pp. 4-5 . 
FURNACE RELIEF DOORS rine Tube. See adv't. pp. 36A-36B 
OBSERVATION PORTS 
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bulletins; Selas Corp. of America THERMOMETERS. d various ranges 


Cos. See advt p. 36 


Tuspe Firrinos, fabricated from many 
materials, catalog; Crawford Fitting 
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TUBE CLEANING, and expanding tool 
literature Airetool Mfg. Co. Se 
idv't Pp 148 


nical paper describes research; Ethyl 
IUBING, condenser, booklet; Wolve 


NSULATION, high temperature, glass 
fiber, catalog; Owens-Corning Fiber VALVES, control, mot operated 
glas Corp. See advt. p. 29 catalog; Annin Co. See adv't. p 


NATIONAL AIROIL 
BURNER co INC JACKETED PUMPS, pipes valves. bul VALVES fittings ind flanges drop 
“7 . 


letin J-5O; Hetherington & Berner forged, catalog F-9; Henry Vogt 
1297 East Sedgley Avenue, Philadeiphic 34, Pa Inc. See adv't P 136 Machine Co. See adv't Pp 21 


Southwestern Division 
2512 Seuwth Boulevard, Houston 6, Texas 
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ats 
race it 


HAVE YOU A DISASTER PLAN FOR YOUR PLANT? 


BOMBS...OR FIRE...OR FLOOD...OR TORNADO 
«+. you can handle them if you act now. 


the threac of war and the atomic bomb 
ha I i i! 


for yea ‘ tornados ind other disasters, too, can 


part of our life and will be with u 


trike 

W) mery cy , everybody’ going to 
want h it n im nay be hours before out 
side h reache { lhe best chance of survival for 
you and your worker ind the fastest way to get bach 
into production — is to know what to do and be ready to 
do it. Disaster may happen TOMORROW. Take these 
imple precautions TODAY 

Call your local Civil Defense Director. He'll help 
you set up a plan for your offices and plant—a plan 
that's ifer, because it’s integrated with community 


ivil Defense action 


Check contents and locations of first-aid kits 


Be 


gure they're adequate and up to dats Here, again, your 


PETROLI 1 Proc 


CD Director can help. He’! 


needed for injumes due to bla 


! dvi “’ You on upplies 


t, radiation, ets 


Encourage personnel to attend Red Cross First-Aid 


‘Training Courses. They may 
Encourage your staff anc 
ome prepared cul 
vspapers, over T'V an 
1) Director 
iterature that 
tandard of preparedne in 


hetter Wa ot building pre t 


relation ind no yreater way 


fet now... check off these 


before it’s too late, 


ive our life 


our community to have 


ds ou our plant paper, in 


{ radio, on bulletin board 
you ads and official CD 


in sponsor j illy set the 


our plant city There no 
ige and good community 


ol he lping America. 


, four simple PowUnts cas 





FOR INFOR- 
MATION ON 
ANY PRODUCT 
OR SERVICE 
IN THIS 

ISSUE SEE 
INSTRUCTIONS 
BELOW 














ww 


Each advertiser listed 
in this index has been 
assigned a code letter 
for use by the reader 
in securing additional 
information about ad- 
vertised products, or 
services which interest 
him. This code letter 
appears in paranthe- 
ses following the ad- 
vertiser's name. 


ww 


Circle the code letter 
on the “Advertised 
Product Inquiry” card 
(on the page opposite) 
which corresponds to 
that assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. 


Fill in your name, title, 
company and mailing 
address and mail the 
card... no postage is 
required. 


The Petroleum Proc- 
essing Reader Service 
Department will give 
your inquiries prompt 
and efficient handling. 
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READER SERVICE CARD 
A—WHAT’S NEW ITEMS  cicic proper number 


Tn 2 | & 4 a és WV 


i & & 
4 422 4 4% 5 4 4 


Use these handy Reader Service Cards for | 12 ow sO 


| 8? a} a4 oT] 4 


A—More details on What's New items B—ADVERTISED PRODUCTS :. on facing page 


A t 0 El fl GI gi il @) of | 1os#8§i° £ wi 


B —information on Advertised Products 
A2 82 (2 O02 E2 F2 G2 W2 J2 W212 m2 WP 2 Q2 82 «12 «WW 
C—Special reports, articles and Data Sheets Al 83 dD} £3 D4 “3 a3 63 13 U3 
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D —New or renewal subscription orders as : 8s us as SS 1S 6S 
te =e tke : Aé b ce 6 f 4 6 6 6 Té 4 
uw? Q7 
s me os sa ts 
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A Are You Up-to-Date on C—REPRINTS AVAILABLE 500 jisring on next pays 
What's New? ao an th as a a ee ae a ee 


” 2 ais Ra) a“ 
z goa g) 83) 836 RIO RA? AS 


D—NEW OR RENEWAL SUBSCRIPTION 
© Equipment and materials New | | 1 year—$2.00 | | 
e Services Renewal | | 2 years—$3.00 | 


© Hy Ipful terature 
Petroleum Processing 


ret the latest details on the newest in 


3 years—$4.00 | 


Read the reviews in the What's New section on th 
following page pick out the items that interest yo For lesec of January, 1956 
then circle the corresponding number in Area “‘A"’ 


mn the Reader Service Card. 


Name (please print! 
Position 
Company 


Business Address 


B More on Advertised 
Products 


of PETRO 


of the literature offered t 


> 
z 
os) 
oe) 
=x 
od 
.?) 
> 
z 
ae 
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Advertisers’ Index on th 
ling page for key numbers to circle in Ar 
on the Reader Service Card. 


C Special Reprints Available 


do you neet prints of PETROLEUM PROCESSING 
pecial reports, ar es or Data Sheets? If so, s 


side ' ! 


the other side o cet r order numbers and 


prices, then us » | the Reader Service 
Card to order ther Wl you later 


D Are You a ‘Pass-on’’ 
Reader? 


ur own pe wv of PETROLEUM Pro« 


4c-POSTAGE WILL BE PAID BY 
330 WEST 42nd STREET 





BUSINESS REPLY CARD 





PETROLEUM PROCESSING 


ING promptly every month at low rates. Just check 


uur choice in ’ : on the Reader Service 
Card we'll send y || r. after vou start getting 


your copie 


ieee - 





Use these handy Reader Service Cards for 


A — More details on What's New items 


i 
—_ 


B —information on Advertised Products 


s 


C —Special reports, articles and Data Sheets 


New or renewal subscription orders 
p 


NEW YORK 36, N.Y. 


PETROLEUM PROCESSING 
Reprints 


1 mor ypies of the fe reprint If 
vanted and « 


4c-POSTAGE WILL BE PAID BY 
330 WEST 42nd STREET 


Kk the numbers of item ircle th 


n Area ‘'C”’’ of the Reader Service Card. We'll fill 
yur order right away, and send your | 


Nec 


it jater 


BUSINESS REPLY CARD 


PETROLEUM PROCESSING 


* Vaporization Equilibrium Constant and Activity 
Coefficient Charts—for conditions up to system crit 
il point. 48 pag $1.50: Circle R11 on Card 


iv fi level 


Refinery Instruments, What Makes Them Tick? 
cl and temperature n irement 


READER SERVICE CARD © Catalytic 


Reforming Survey 


nad Oct for cata t} reformu 
A—WHAT’'S NEW ITEMS  circis proper: 


»umber OV ’ 5 | " SU ( if 
4 4 J 8 , Ww tl 73 = 


* Clip-n:File Process Data Sheets 
ran description, condit 


nd » pa fold-out sheet $0.20 
* - ——— —— PDS No. |, Ethylene Oxide = Cu R4 on Card 
B—ADVERTISED PDS No. 2, Butadiene* Butenes Cu R5 on Card 
f j ( ‘I 


PDS No 


L’ Azote Ammonia Circle R6 on Card 
* Clip-n-File Engineering Data Sheet. 
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me 2: li nda | DS No. 1, Pressure Fundamentals Ci 
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ay { ' A ‘ , my 
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aid 8272 +825 RB ORD m4 66RD ORM a4y0 ORS 
20 «8273 «826 69 «6D ORD aie kA naa RA? 
7) 824 827 RIO RTD RM ORD «OAD OAS OR 


D—NEW OR RENEWAL SUBSCRIPTION 
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Renewal | | 2 years—$3.00 | | 3 years—$ 0 


Petroleum Processing 
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WHAT'S NEW. . 


Vagnetic Analyzer 


Detects Tiny Flaw 


test 
,in tt 





For More Information 
| is ‘ 


‘ 


J 











n ospne 
hieh hardn 


on. The kiltrol Corp., 3 
) Blvd | \ 


in Tubin 


t! kre ( 


th 


Safe Condulet Assembly 


for load centers or pam Iboards 


1} if 
Magnetic Analysis 
y 


17 on R ( 


Catalyst for Cracking 


resists metallic poisoning, 


Crouse-Hinds Co 


( 19 





COOPER AL 


CORPORATION 


BRIEFS 


@ Edited by GEORGE BLACK 


ENGINEERING DATA BOOK 


mot thw 
re idied t 

hte 
| Engineering 


manual 


include i 
ind charts of references 
vho work with staini« 


ADVANCED KNOW-HOW 1 


behind the Shellcast 

ripeiree upport ring 

ned out by the | indry Prod 
ion of Cooper All is told iv 
<now-How Report ] Thx 


ind the solu 


hie pecifi ition 
ered in detail with text and 
Write for your 


~~ 
Se 
PUMPING ETCH ROOM SOLUTIONS 


ina 
m of Litho Chemi 
ed repeated pump failure 
haft eal maintenance 
\ ] ‘ 


i Vanton piastic pumy 


Ma 
ured thi pute 
ddition 
ring 
we remind you 
le. Full engineerin 
ind pl tf 
King, at po ib 
just how this uniqu 


in cut your installation and 


COOPER ALLOY 


LSiOe 


What's New! 





te 


Veu 


Vicrowave Device 


Sends Maps and Photos by Radio 


distan i ! on of map 


rolled off tl ra 
iph id other graphic mat l-in./ min 
the vw radio rcuits that lime At thi 


ent 


Aimum 


ul 

Some use 
lude: tran 
equipment f 
nyineers det natures 

ips and pho ination 
Houston tn ind icTla 
hould be 

mission 


mal 


» be | with black ing to 
410 db. When the AM audio 


demodt 


inulactur 
ment used 

on of NEA §& 

h innel r ow . | Na [ 
| Motorola Communications 
& Electronics, Inc., 4 W. Augusta 
4ivd Ch 


( 


j } 
duced 
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What's New! 


EVER-TITE 





withe 
Irading Co.., 


\ Y k N.Y 
{ 


Arbit 


>’? 


Plastic Pump 


eliminates conventional 
box 


stufling 
and 


1} 


mechanical 
touchir 


seal, 


rr 


f ' 
| ! 


Vanton Pump & 


Equipment Corp 
sv tiand A H i N 
Cir \ 


| 
21 on Re 


i Diaphragm Valve 


ben J allows straight-through flow 
tf . . | a , 


Leak Stopper 


for tank car unloading prevents 
loss t! nm « 


Grinnell Co. 
1) 


i Adapter 
; Qupier 


EVER-TITE 


-the best quality 
QUICK COUPLINGS 


8 


» time and 


en you use 


plin 
| t 


peed up 


, 1 pre 
ined in 

by Pp itive 
EVER.-TITE 


pre bot 


eno shading 


er the adapter 


TITE EVER-TITE COUPLING CO. INC 


7254 West 54th Street 
New York 19, N.Y 











What's New! 








Vagnetic 


Tiny 


implifier 





Replaces Vacuum Tube 


\ small 


uring “\. 


magnetic amplifier, meas 


forms the basis 
that 


thousands of 


on all sides 


lor two new instruments count 


ind measure times a 
econd 
above 


Ihe plasti ube (pictured 


left) contains a miniature wire-wound 


magnet implifier which 
most of the functions of a 


tut Ihese device track 


performs 

vacuum 
named “Fes 
to shock 


ind produce lit 


ristor ire immun vibra 
mormsture 


Whe rea 
i expected to last 


tion, and 
tle or no heat i vacuum tube 
about SOO hours 
this new magnetic amplifier is claimed 
trouble-free it least 


to vive ervice for 


[his ruggedness and long life have 
been used in two new “magnet in 
truments. A counter-controller (pi 
tured above, right) is capable of 10,000 
counts per second with complete ac 
curacy. Requiring only two vacuum 
and the Ferristor in 
stead of the 


parabl 


tubes new 
54 vacuum tubes in a com 
model the 


clectroni mag 


netic counter produces output signals 
at each of two presettable count to 
tals. Input count impulses may be ob 
tained from photocells, magnetic pick 
contacts. Output 


will 


electrical 
rated at 


ups or 


signals S-amps operat 


solenoids, power relays or other con 


trol devices 


Another instrument using the Fer 
Berkeley EPUT 


which measures events o 


ristors is the meter 


urring dur 
ing precise ie) 1 or 10-se 
Results are di 
reading digital form. It in 
flow 
rpm, of 


ond inter 


vals played in direct 


measure 


temperature velocity, viscosity 


frequency ount objects at 


rates to 40,000 counts per second. The 


meter operat from photo ell, mag 


netic pickup or any suitable transduc 


er. Applications include process con 


trol systems, data reduction tems or 


measurement of any optical electrical 


mechanical or physical events occur 


ring during a precise time interval 
Berkeley Division, Beckman Instru- 
ments, Inc., 2200 Wright Ave.. Rich 


mond 3, Calif 


Circle No 24 on Re pl Card 








Steam Cleaning Gun 


protects the operator by using the 


leaning solution to reduce the exter 

nal temperature of the gun 
Essentially 
Hurriclean Gun” has steam 


a tube within a tube, the 
passing 
within the inner tube and cleaning so 


lution through the exterior tube. The 


littl of its heat while 


the solution cools the barrel for safe 


steam loses 
operation as it passes through the gun 


drawn by the partial vacuum created 
by the steam 
\ sealed rotary 


ward end of the 


joint illows the to 


gun to revolve at an 


desired angle while the handle and 


hose connections remain stationary 


Ihe design of the gun places the thrust 
oft the steam between the two handles 
to reduce operator fatigue 

Weighing 6% Ib 


and measuring 


; it long the smaller model needs 
only a source of 30 psi steam and a 
SO-gal. drum tor the solution. (The 
larger model is 5 ft. long.) Corrosion 


resistant materials are used throughout 


handle 
tubes 


iluminum brass valves 
nozzles, and 


Oakite 
New 


stainless steel and 
an oil-resistant rubber 
Products, Inc., 19 
York 6, N. Y 


Circle No 


grip 


Rector St 


25 on Reply Card 
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Refractory Linings 


that are monolithic n be made 

vith two new castable products, SK 
and KS-4—both designed for gun ap 
plication. SK-7 is a light-weight ma 
terial (87-92 Ib./cu. ft. as applied 
S8 Ib ifter firing at 1500 F.) 
ind KS-4 a dense ibrasion resistant 
material (133-138 Ib./cu it iS ap 


plied 118-123 Ib. after firing). SK 


is recommended for maximum tem 


PROCESSING January 1956 




















ERE’S 
WHY 
McKEE 


before we build it on the site... 





mr cy none adam McKee 
Engineering 
Arthur G. McKee & Company - Engineers and Contractors | Services 


Headquarters: McKee B ing @ 2 nue e Cleveland Ohio | 
)ffices: New York, N.Y . Jr n. New Je ey e Washingt 
British Representatives of Metals Division: Head, Wrightson & C 

Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay S! 
























Patterson Grease Kettles and Mixers lead the field in heavy 
lubricant production. Equipped with heavy duty, double motion 


drive and efficient clean-scraping stirrers. Let us explain the 
many advantages to youl 


Top Ente ; 7 , a » 
Mixers Kettles Loma 
] e Ente 3 Mine 
ar 

I . f 
le Give outstanding performance in 
® blending, sweetening and ethylizing 
om of ga line, blending « f oils, etc 





[ e Oe FFL 


~_ --  @p—_ a SS) ==, 





What's New! 
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Bot! 


Welded Aluminum Chain 


is non-sparking 


%e ~ » bet 4 - 
EAL ae 
NT - na 
er oY aS we 4 ~~€3 
yy a -) ee te 


Porous Stainless Filters 


operate under severe conditions 
I 















For ammonium sulfate production 


6 & 
-longer equipment life 
—- —— 





aw 


j 
x 













Ihe big tank 
made from carbon steel, lined with a non-ferrous metal. The 
lined vessel failed very quickly 

Then, type 316 ELC Staink Steel was used to fabricate 


the tank pipe pump and % tallizer It wa i wise invest 


it thi immonium sulfate 


ter eae a alent RAO 





plant Nit originall 






ment, because the tank has been in continuous service for four 


eal ind remains in ver good condition 












For chemical processing equipment, no other material com 


bines the many desirable traits of Stain Steel, When you - 
need strength, temperature and corrosion resistance, along 

with a dense, smooth, easy-to-clean surface, always investigat« 

Stainle Steel. And for service-tested quality pecify USS 

Staint steel 


7 ae 








El Dorado 





Ark JMBIA GENEVA STEEL Dl¥ W SAN FRAN WATIOWAL TUBE DIVISION FP BURGH 





Lion Oil Company, Chemical Division 
TEMNESSEE AL RB IROM DIVISION. FAIRFIELD Ala 


JMITEO A ‘ SUPPLY DI¥ N WARREN 0 rie ’ 


SEE The United States Steel Hour. It's a full-hour TV 
program presented every other week by United States 






Stee! Consult your local newspaper for time and station 


SHEETS stair PLATES PIPE TUBES wikt 





SPECIAL SECTIONS 


. 49 20:4 6 CS 6 


. ; . = 



























ull 


HE PRESSED STEEL CO. + Wilkes-Barre, Pa. 





What's New! 





laink feel | the filter element 


ire. availabl n eit lindrical 





















ell type hap I inusual ond 
tion custom f l red filters 
iVaitlable from th material 
; he “Poro-Kl n lements have the 
300 Styles Furnished 
following properti tensile strength 
Without Die Cost (ultimate) 9000 to 25,000 p 
elongation 5 to f ni per ent of 
This standard reference on poro ity 40) to p me - 
bubble aps and risers contains 
c tention grad tror tk st) micron 
omplete spec fication ntorm : , 
ation for hundreds of variations Cuno Engineering Corp., Meriden 
Also many drawings for use in Conn 
determining methods of tray Circle No. 28 on Reply Card 


assembly. With dies on hand 
for all listed styles, PSC car 
save you substantial die costs 
as well as design and delivery 
time. Furnished in any drawing 
type of metal, to meet you 
ok ng of corrosion problems 


Assemblies will also be pro 





du ed to your specifi ations 


s+ w& 
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Jacketed Meter, with set-back register 
measuring viscous liquids 


715 KENTUCKY AVE 










Jacketed Pipe, 
Pumps, Valves 
and Fittings... 


HETHERINGTON & BERNER INC, ical, but smaller 


At left: jacketed 3-Way Plug Cock 





Below: Cutaway section of jack 


















eted Cock, showing packing gland 
construction 


Quick-Opening Threader 
has no lead screw, and dix an be 
et or reset instantly 


A quick-opening die throw-out re 


tracts the di when opened ind 
climinates the need for backing off 
finished threads. When the handle | 
closed for the succeeding thread, the 


etting remains in position. Alignment 
a vithout lamping I hi 
Beaver ls n be used with any 


for maintaining uniform tempera- power drive 


: ay ontain 
A s 


. . Ihreads of | ind in 
tures (hot or cold) in process pipes aoe a + of full-widtl 
17 rece: ¥ ati ‘ \) i ¥ 4 i 
Regardle ! whether the material is be high speed di Beaver Pipe Tools, 
a , ee €, and Inc., Warren, Ohio 
what I f z cing 
used H & B iecketed fit y , able Circle No. 29 on Reply Card 
aie ioed 
hot av be ed for heating D emates " 
poy toring | Platforming Catalysts 
" ~s S <p Sa ' tailored for producing gasolines of 
non pity “se 98 leaded octane number and higher 
the ad t uke it wi ire now availabk 
Nange juantitie ind are t ed | OP Pype kk na lyp Ke s the 
oat 1 e . gay B aor: + ‘ improved Catalysts, are of low density 


ind high activit Ih 


INDIANAPOLIS 7, IND ent line of catal 


f } " 
or nigh © 
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BUSINESS EXECUTIVES! 
CHECK THESE QUESTIONS 








" ’ to ‘4 
y' y ve j 
The need for blood } vreater than ever, not only for men . ip 
wounded in combat, but here at home to cure disease, to meet 
/ HAY i vi 
iccidents and disaster ind to prepare lor ivil detense. ( yo f 
( \ HA ‘ NY 
Our quota can ONLY be met, if those who give keep on ) 
viving _ te rularly! ( Y HAY A ft HONOS 
1) tas _ 
You CAN give mor than once.. is often as every three month ( ‘ 
with complete persor il safety. The more often you give the mor iten ) 
ave a life. For every pint of blood you giv es LO SOT ( ) NAGEMENT EN He 
who needs it d perat ly ; 
C) 
Re Oy] ( h. G b] la nd a 
Call your Red Cr Armed For or Community Blood Donor Cente ( ) mn " 
for an apy tt b| 1 toda 
! f { 


loath ¢ any / 
j 00 urgent! 


7 : P , NATIONAL BLOOD PROGRAM 
.. give it again and again 

















CONSECO wigan 
SERVICE.... 


as near as oe 
your telephone 


4) 









REBUILDING 





Pressure Transducer 


converts readings to electrical out 













INSTRUMENT be fan of iron 
SPRAYING REPAIRING ! 
FACTURING gna 


REPAIR CREU jis f ‘ , } 








CONDENSER SERVICE & ENGINEERING CO., INC. <<l[\N fin 


ee Sega tr Pore, Refining, Chemical and Marine Industries 


164 Observer Highway Emergency Lighting Unit 
es Hoboken, N. J. uses hermetically sealed nickel- 


cadmium battery, 


@ Send for Bulle pompenyhonsesttl DESIGNED AND yegeedh et CONSECO 
giving com 7ERS @ NDENSERS @ EV RATORS @ A 
plete en gineer ECTOR oe TEAM GENERA ” . PRE . 
ag data Gt @ FILTER i TRAINERS @ PUMP* NSTRUMEN 
ese product PE ALTIES 























ALL 
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I 


“ & WHR 


thar 


from 


work 


NEW! 


WITH BOTTOM DISMANTLING 


Besides bottom dismantling, which in itself greatly reduces 
maintenance time when attention is required, this new Bingham 
pump incorporates advanced features which minimize main 
tenance, reduc Inge me ed for pe riodic Inspection 

For example, all intermediate bearings (supplied of appro 
priate material for different pumpages) are forced-lubricated 
by pumpage. Bottom bearing is lubricated, even if pump runs 
dry for short periods 
prolongs life of bearings, which in conventional pumps are 
frequently the cause of maintenance shutdowns 

Wherever installed, the Bingham VCP Pump has given 
trouble-free service 
no vibration. Available for any capacity or head, Write your 
nearest Bingham office for additional information 


ONLY 


All working parts of pump easily accessible with 
bottom dismantling. One man can sery 
pump 


repla 


pump unit 
Various operators estimate that time required to 


ing ports has been reduced os much as 50%. 






Bingham NCP VERTICAL 


PUMP FOR LOW NPSH 





































WORKING PARTS ACCESSIBLE 


This de pe ndabhk 


lubrication greatly 


plus unsurpassed smooth operation with 


OFFERS ALL THESE BENEFITS: 


6 


Heavy-duty steel suction and 
discharge head rigidly built 
to eliminate vibration caused 
by drivers. 


Front and back wearing rings 
on enclosed type impellers 
permil a one-stage pressure 
drop over each bearing 

for lubrication purposes 
Shoft is maximum diameter 


‘ 
througheut Wear rings reduce thrust 


of rotating element, permitting 
use of standard motors 

Shofts ore equipped with 
renewable 11.13 chrome, 
hardened, ground and polished 
sleeves at each bearing 


Morximum eye area of bottom 
impeller for lowest 
possible NPSH 


Bottom bearing lubricated 

by pumpage taken from the 
discharge column, which 
together with connecting pipe, 
acts as @ reservoir for bearing 
lubrication in event pump 
operates ‘dry’ for 
short periods 


Bearings are of the appropriate 
material for the different 
pumpages 


7 
8 
9 


Maximum head per stage and 
maximum efficiency for a given 
capacity range 


ce after lifting 


from well, By dismantling from bottom, repair or 


ement of any part can be made in much less time 


with conventional pumps (where dismantiing begir 


top, nec of driver and head before 





sifating remova 
s accessible) 


reach 
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BINGHAM PUMP COMPANY 


General Offices: 2800 N.W. Front Avenue, Portland 10, Oregon 


Factories: Portiand, Ore. + 





SALES AND SERVICE OFFICES 





BOSTON, MASS PITTSBURGH PA 
CHICA SAN FRAN ALF 
ENVER fA fF, WASH 
, Tor tA rv) 
KANSAS Ty, MO PAUL. MINN 
iEw PLEAN* A A WLA 
ifw yore NY 1OR8ON out AN 
Vancouver, 8.C., Canada ADELPHIA. PA Jat ee AN 
1YN¢ lo obtain more lata n advertised pr lu page 4 ) 








What's New! 





A Special New Product 





rupted nd ttomatically recharges 
PRODUCED BY THE TENNESSEE CORPORATION, itself when normal power is restored 
MINERS OF COPPER, ZINC, IRON AND SULFUR It can | recharged over 1000 time 
without essential lo of power, and 
can b tored indefinitely in either 
harged or d harged condition 

Due to the nickel-cadmium battery 

the unit ts small in size: 17 x 7 x 11 
in. Its weight is 13.5 lb. The unit will 
For Removal of Sulfur Compounds operate from 25 degrees below zero 
: ~ehe to 145 degrees above zero F. Dynaseal 
in Petroleum Refining. Lighting Corp., 5 Hadley St., Cam 


bridge 40. Mass 
Circle No 32 oF Rey ly Card 


CONTRACT REQUIREMENTS SOLICITED... 


We are in a position to supply your 







needs on annual, semi-annual, or 
monthly contract basis — also smaller 


quantities in drop shipment lots. 








the end point I he 


potential is 
amplified, differentiated, and filtered 


J | AVAILABILITY to produce a signal of sufficient 


treneth to close the burette valve 


For Samples ...Make request 
on your company letterhead. 


| TYPICAL ANALYSIS 
" Copper 17.00% Minimum ; 
| Moisture 12.00% Maximum | : ie 
1 ¢, 04% Maximum o> Pe 
Zn 01% Maximum | ‘ | . 
| Water Soluble more than 99.50% ° 
& 
| insoluble as copper oxychlornde less than 50% . 
! o a > 
I a a : 
FOR 
by HIGHER COPPER CONTENT J 
1. Quality Improvement | ’ 
2. Cost Reduction : \ LOWER MOISTURE Automatic Titrator 
Other Tennessee Corporation | determines the end point and 
products, Ferric Sulfate \ FINER PARTICLE SIZE huts off the burette valve by itself 
(Ferri-Floc), Copper Sulfate, | [his new instrument requires no 
and Sulfur-Dioxide. xreselection of voltage to dete ; 
a 7 \ UNIFORMITY a 1S oe ee 
| 
‘ 

















This new procedure ud to be mort 
TENNESSEE CORPORATION accurate and quické than present 
methods of automatic titration and ji 
based on H \ Malmstadt second 
617-29 Grant Building, Atlanta, Georgia derivative method for potentiomet: 
] titration. FE. H. Sargent & Co., 464 
—— W. Foster Ave., Chicago 30, III 
— — aes . = Circle No. 33 on Reply Card 


You'll Want a REPRINT for your own files of 
“It’s Time to Take a New Look at 
CATALYTIC REFORMING” 
the special 48-page report from the August 1955 issue of 





° 
Petroleum Processing 

q@e ¢. 
* a om 


: - * 
Send orders to ad Be | e a e ee Thi : 





Single copies—$0.75, postpaid 





Reader's Service Dept. There's a new easy way to order single 
Petroleum Processing OR copies of this reprint. Circle number "R3 
130 West 42nd Street n Area ¢ of the Reader's Service 
New York 36, N.Y Card in this issue—pages 127-128 


D-C Amplifier 


has wide application for corrosion 








(New York City residents, add 3°/, city sales tax) 
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“mer ow 7 


I 


avoid i freeze-ups ) 


ge es ————..— 


gv — eee amon 


... Use 
Yarway | impulse 
Steam traps 


Don't take chances with equipment treeze 
ups and costly production delay Put 


oe fs 
~~ 





“~~ 











Yarway Impulse Steam ‘Traps on all lines 
subject to freezing temperatures 


There's no danger of your lines freezing 
with Yarway traps. Condensate does not 
collect. The only moving part of the trap 
a little valve—continually tests for con 
densate, discharges each bit as it form 


Besides this non-freezing feature, plant 
men like these other Yarway Impulse 
advantages 





This little valve, the only 








moving part, actually floats 





on the condensate load 





Over 250 Industrial Distributors stock and 
ll Yarway Impulse Steam ‘Traps and Fine 
Screen Strainer For name of one near you 







die 





charges each bit of 







condensate as it forms 









gets equipment hot in a and free trap booklet, writs 









hurry and keeps 


‘ YARNALL-WARING COMPANY 
155 Mermaid Ave 
Philadelphia 14, Pa 


























LINDBERG 


LABORATORY 
HOT PLATES 


BOILING? 


EVAPORATIONS? 
HEATING? 


Whatever your need may be you can fill it per- 
fectly with one of these Lindberg Hot Plates 





Model H-2—(illustrated Plate Model H.3 Plate rhing 
working surface « w Power fa 0 Power rating 1900 
rating AM) wat Power we wa vp er service w sO 60 
ii* “w x oO « mo +f ] sO ff max. temperaure 
a Spore Model H-5—Plate working sur 
face S” x Power rat wn) 
Model H-1 — Plate working surface watt Powe rvice 115 ) 
10 Power rating | 100 watt 30 00 le s0° F. max. ten 
Pow ervice 115-2450 50 / 64 I ' arnig k Py mmoda 
sO I an mpera ‘ 1 j ta pport clams 


This new low cost Lindberg Pyrodise is the ideal port 
able hot plate for the user whose volume of hot plate 
work ts limited. Top plate 8” diameter. Power rating 
660 watts. Power service 115 v. 50/60 cycle. 750° F. 
Maximum Temperature 
! Lindhe Hot Plates offer many exclusive fea 
re md ar available for immediate shipment 
Order tron our laboratory equipment dealer or for 


lditional information ayaz tl fo end vou Bulle fin 


INOBERG \ABORATORY DIVISION 


Lindberg Engineering Company 
’481 West Hubbard Street, Chicago 12, Illinois 





What's New! 





research electrochemical ind bio 


physical measurements. It has an im 


put impedance of over | million meg 
ohms i maximum gain of 160,000 
and a frequency response to 100 ke 


The unit include 


i irute meter 
with ranges of 2 to 2000 millivolts full 


scale, a power amplifier for driving 
all common direct-writing recorders 
and a zero drift of | than two milli 
volts hr. on any range or gain setting 


Input terminals are mounted on a 
small plug-in panel which can be in 
terchanged with plug-in multiplier 
that extend the voltage range to OO 
volts full | or a plug-in decade 
shunt that onvert the mstrument to 
i direct-reading micro-ammetet 


[he amplifier will measure voltage 


as low is OO muicrovolt current 
down to 10 ampere ind resistance 
up to 10°! ohn It in also mea re 
transistor, piezoelects rystal, and 
ipacitor potential i well as cul 
rents in semi-conductors, photocell 


and ion chambers. Keithley Instru- 
ments, Inc., 3868 Carnegie Ave 
Cleveland 15, Ohio 

Circle No. 34 on Re Card 


® 


a tinal 
Sell 


SS 





X-ray Inspection Unit 


combines tube and generator in 

one housing, eliminating the need for 
high tension cabl 

Ihe Norelco MG 160-D unit pro 

vides either 40-deer or 120-degrec 


apertures for rapid inspection of weld 


pipe lines, or equipment. The new de 
ign tubehead provide mm focal 


spot, a rotable indexing radiation dia 


phragm, and two apertures | 80-degrees 
apart \ locking dev fixes either 
aperture in position for u i red line 
indicates the tube focus position 

Ihe high tension generator mounted 
within the 143-lt tubehead reates 


160,000 volt output lh tubehead 
measures 39 in. long and &%4 in } 


diameter, with handl n. Lhe 
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boost production 


with the Ljungstrom’ Aw Preheater 


Z| of your units 


can do 


the 


work of 5 





HOW FAST IS “WRITE OFF’? 


he er iste heat, return it to the furna 
in most cases, the Liungstrom installation is quickly | ' ' T 
a ae uu baat iit iti t I uri et 
written off by reased capacity alone. Write off time is P oPhabetabaae 
even less when the other Ljungstrom advantages , erate h rf her flame tet perature inerea 
are considered saves up to 20% of fuel costs 
permits more economical furnace design . heat-transfer rate which meat more 
with no need for convection surfaces _) . throuel put 
burns many fuels you used to throw away | 
results in consistently higher through-put ah ww. wd That } hour Ur present proce 
and minimizes slag = X 
‘ ' a ‘ asl 
For more complete details on what the i unit i ! thie rk five with 
’ rate ‘ 
Lijungstrom Air Preheater can do for you i Liungstrom Air Preheatey ncereasing each 
for an analysis of the heat recovery benefits 
attainable in fuel burning equipment / WW n unit oulpul a nuch a >" (One eastern 
‘ 
call or write The Air Preheater Corporation ep 
ie refiner increased the continuous ¢ pacity 
4 ‘ J 
| 0 ipe still fr 6.000 to LBOO00 / 20.006 
The Liungstrom operates on the continuous regenerative | VY la pipe ‘| 16 I é } 
counterfiow principle The heat transfer surfoces i l j | | j 
in the rotor oct as heat accumulators As the rotor barre 'aay ' ocernizing and inne ud 
revolves, the heat is transferred from 


the waste gases to the incoming cold air ing a | juny trom 


The Air Preheater Corporations 60 cos: 42nd street, New York 17, Y. 


PETROLE! PRoci Janual 1Yo¢ / lau 


more lata ; ddvertised aT ie f 























Its T 


for quick cl 







7 cutters for 4" to 6” pipe. 


-eethe efficiency-balanced 


Fel Gaal 


Heavy-Duty Pipe Cutter 


Powerfully built— guaranteed not to warp or break, always tracks 
Famous Ritfatp thin-blade or heavy-duty cutter 


wheels of tool steel roll easily, cleanly through any pipe.* Every 





pertec tly 


cutter factory-tested! Buy them at your Supply House. 


*Special wheels available for stainless steel and cast iron — > 


— " _ 


For fast easy pipe cutting in tight places, 


RIGID 4-wheel cutters. 


Work-Saver Pipe Tools 


Relea 





< 


The Ridge Tool Company, Elyria, Ohio, U.S.A. 


144 (lo obtain more data on advertised produc {8 See pawe | Zt 





What's New! 





power supply 30 volts a.c. and uses 
10 amperes 
Ihe stepless control for the unit 
weighs 99 II ind has a built-in time 
totalizer which permits selection of 
voltages from 75 to 160 KV at cur 
North Amer- 
ican Philips Co., Research and Con 
trol Division, 750 South Fulton Ave 
Mount Vernon, N 
Circle No. 35 on Reply Card 


rents of 6 ma. maximurt 


~“ 


* Ms 


-~—— 


Solder-End Valves 


for use with copper tubing —a 
new line of bronze Ives ivallable 
from Lunkenheimer C<« 

Included are three gate valve ris 
ing stem with double-wedge disc, ris 
ing stem with a solid-wedge disc, and 
non-rising stem with single-wedge dis« 
All are rated at 125 psi steam and 
200 psi water oil or gas. A bronze 
swing check valve with same pressure 
rating has renewable disc and side 
plugs. The line is completed by a non 
rated at 150 


psi steam and 300 psi water, oil, and 


metallic-disc globe valve 


Ras 


[hese new valve ire identical with 


the manufacturer's rew-end valve 
except for the attaching ends. They 
are designed with plain ends for use 
with types K, I ind M copper tut 
ing. Lunkenheimer Co., P.O. Box 360 
Cincinnati 14, Ohio 

Circle No. 36 on Reply Card 


Electronic Level Control 


eliminates moving parts in the 


‘quid 
Ihe “Belmont” liquid level control 
consists of three part main control 


unit, the sensing element, and a co 


axial cable connecting the two. The 
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NEUTRAL 
NONREACTIVE 
HIGHLY REFRACTORY 


Alcoa PROPERTIES OF TABULAR ALUMINA BALLS 
Chemical Analysis 
AlrOs. , 9VAS4+H 
‘ Mean Specific Heat (Btu, ib /’F) 
‘Liabula 74°F to 212°F 0.200 
74°F to 932°F 0.233 
74°F to 1832°F. | 0.244 


Alumina Balls BALL SIZES AND WEIGHTS 
Posses Retained Appronimote 
screen on sereen Balls | Pounds 
opening, per per 
inch inch pound) cw ft 
0.371 0.263 670 128 
0.525 0.37) 202 , 126 
0.624 0.525 72 125 
0.883 0.742 7 | 25 








for CATALYST, REACTOR 








DESICCANT BED SUPPORTS AND COVERS 





KSEE i5 
I 

























te ees) 
ALC | lar Alumu Balls I-I¢ I4-inch -.. ALCOA Tabular Alumina Balls are high purity alumina (sintered | | 
— , hd corundum). Produced at temperatures above 3000°F, these | 
s ? h q-inch diameters are us balls have a softening point well chove 3500°F. ednieos by 
int and catalyst bed supports or covet both oxidizing and reducing atmospheres at temperatures be- 
; ee eee et | lew the softening point, they are practically insoluble in oll | 
xposed to high temperature, severe corro oqueoys acid and alkaline solutions, ) 
or erosive conditions. High chemical purity 
1 inertne make contamination negligibk 
ALcoA Tabular Alumina Bal 1-164 avail 
14-inch and %-inch diameters are more 
to thermal and mechanica hock 


pet i \¢ 





What's New! 
“For Scientists Everywhere” 


@ length of the cable can be as much a 
THE FRACTON me 


Ihe sensing element is a capacitance 


FOR ANALYSIS OF probe which measures the difference 

LIGHT HYDROCARBONS in the capacitance of different liqu 
For: NATURAL GAS gph nag A poem one Sagan 
GASOLINE PLANT GASES AND LIQUIDS Te iene a ee ia ae 
REFINERY GASES plified electrical force actuate 1 rela 
CYCLING PLANT GASES a meter, or a pneun pilot whict 
LIQUEFIED PETROLEUM GASES in turn may actuate a solenoid v 
SYNTHETIC RUBBER INTERMEDIATES Moguy — ee 
PLASTIC INTERMEDIATES ane Sees 
PETROCHEMICAL GASES pees elcid 


and other light hydrocarbons justment. The « 








i pro ess Ve 


the lk vel between the 


THE FRACTON CUTS ANALYSIS TIME out points; the level contr 
AND EXPENSE, IMPROVES ACCURACY establishes the final liquid level to | 


AND 1S EASIER TO OPERATE maintained 


The Fr 


Marshalltown, lowa 


¢ 


(tradema 


BURRELL CORPORATION 


Scientific Apparatus and Laboratory Supplies 
2223 Fifth Avenue, Pittsburgh 19, Pennsylvania 














X-ray Metal Inspector 
features low weight-to-power ratio, 
ind comes in thre 
The lightest unit 
provides pow per 
KVP enough to pen i 
teel, or its equivalent. With 
the Baltospot fits le a trunk 
jos 32 inches 
Ihe Baltogray | 
for reaching difficult locations. Rat 
at 180 KVP and weighing 119 Ib., th 
Long life is assured with Phoenix maximum strength X-ray head 1 be equipped with 


tH) radiation t also po 


flanges. Forged of mild steel, they ore available in a tube for 


wide range of styles and sizes. Meet ASA requirements sible to substitute 


and ASME and ASTM specifications. eed eee o 
inherent ration ot 


NEW CATALOG! The largest unit (pictured above) is 
Send for free brochure showing Phoenix Complete Line. Circle No. 38% on Reply Card 


FLANGE DIVISION “Soyez les Bienvenus 4 Montréal 
PHOENIX MANUFACTURING CO. au Mois de Mail” 


Catasauqua, Pa. © Joliet, Ill. 
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We invite your comparison of the new 
BS&B Type 73-26 Instrument Air 
Regulator with any other make being 
offered today. When you've seen 
the differences and have compared 
performance data, we know you'll 
agree the 73-26 is the fines? instru- 
ment air regulator in its price range. 
1/4” Pipe 
40 PSI mMoximum 


Reduced Pressure 


Higher Air Volumes. 


. 100 PSI with 
Improved Corrosion Resistance. ~ , ; Spone! Spring 

40 Micron Phenolic impregnated x! — Ct 300 PSI Moximum 
Cellulose Filter. ‘ Q / input Pressure 
Minimum Pressure Drift From 

Set Point. 

Instantaneous Response To 

Changes In Flow Rate. 


Easy Adjustment To Within Close 
Limits For Any Pressure Within 
its Output Range. 


Can Be Serviced Without Removing 
From Air Line. 

Can Be Panel Or Bracket Mounted 
if Desired. 


Available With Or Without Auxiliary 
Pressure Gauge. 


For complete information, contact your 
BS&B Representative, of communicate 
directly with . . 


LACK, IVALLS & 





4 
‘es ean! nae 
or 


RYSON,INC. \ 
Controls Division, Dept. 4-D! 


7500 East 12th Street, Kansas City 26, Missouri 

















ow — a new push-type internal Tube Cutter 


A time-saving maintenance tool] that 
may be used with your present air o1 
electri 


motor to cut non-ferrous 


tube be 





>. 








asily carried. A must in every tool box. 


Many uses in every plant. Action of 
cutting blades is produced by pushing 
cutter into the tubs 
matically 
blades 


which 1uto 


opens the double cutter 











orks wonders when replacing tubes 


Extremely useful. Saves time 
replacing worn, small diameter tubes 
from 54” 


when 


to 2” O.D ) 


Also furnished 
with motor and Seeecee ” 


lever operator 


An airdriven type in- 
ternal tube cutter is evall- 
able for production use. 
Cuts non-ferrous tubes 2-4 
seconds each, Steel tubes 6- 
12 seconds each, Literature 


BRANCH OFFICES: Wow York, (h: oyo 
Philodeiphie, Tulsa, Houston, Baton fo. ye 


Representatives’ im principal cite: of 
USA., Coneda, Mexico, Engiond, h 


America end Japan 
EUROPEAN PLANT: 


MANUFACTURING COMPANY 


hiv D Wederiand PRINGFIELD. OHIO 


NV., Viewrdingen, The Wethertands 


(To 


obtain more data on advertised products see page 126 


Balteau Electric Corp.., 
mn 
Circ \ 9 


Photoelectric Analyzer 


for liquids, vapors, or gases 


n iphth ii/en 


nin 


ompen 
mulation ‘ 
milar sou Manutfactur- 
ers Engineering and Equipment Corp., 
Hatboro, P 


(ua 


Downhill Pumps 


accurately meter liquids or gases 
imwiAst n ali ! 
I hese Min > 


Pro 





NEWPORT NEWS BUILT tw ; lorizontal gas scrubbers 
& ¢ They were made of ASTM-A212 Grade B fire box steel 


Gas scrubber made of 27: steel 


Newport News builds almost any type 
of pressure vessel and other heavy process equipment 











Shipbuilding and 
Dry Dock Company 
Newport News, Virginia 





users say 


Chemiseals 


pay 


in longer trouble-free life---; 


/ 
4 


THE MECHANICAL SEAL 
OF 

PRESSURE- 

BALANCED 

BELLOWS DESIGN 


/ 
/ 


Customers report unsurpassed performance in the following applicatio 


CONCENTRATED H,S0O, ACID Aurora Pump. 1750 r.p.m 
haft. 2 lbs. suction. 45 lb 
Temperature of mediun 
flu hed 


UREA-WATER SOLUTION Ingersoll-Rand Pump. 1750 rpn 
1% inch shaft. 2 lb uction. 35 Ib 
discharge. Temperature of medium 


100°C. Not flushed 
HYDROCARBON FEED 


Labour Pump. 1750 rpm. 1! 
haft. 10 |b uction, 2 Db 
charge. Temperature 


ADIPIC ACID and 102°C. Not flushed 
HYDROCARBON SLURRY 


Labour Pump. 1750 rpn 
haft } lb uction, 
charge lemperat 

70°C. Seal flushed 


! 


UREA-NH, SOLUTION Ingersoll - Rand Pump 
11% inch shaft. 10 Ibs. su 
Ibs. discharge. Temperature 


dium 75°¢ Not flushed 


ESTER (10% Solids) Byron Jackson Pump ‘Hoo o6fF 
625 Ibs. discharge. 30 Ib et 
Stuffing box pressure 15 Ib 
lemperature of mediur 


HYDROXYACETIC and flushed 
SULFURIC ACID Allis-Chalmers Pun 


inch shaft. 10 Ib 


lemperature 
flu he d 


u Ay What are your shaft sealing prob 

G lems? Write for Bulletin MS-1155 

"Ce UNITED STATES GASKET CO. 
Camden 1, New Jersey 


U.S. GASKET > BELMONT PACKING 


discharge 
10°¢ Not 


What's New! 





Milton Roy Co., 
I i | 


41 


Submersible Booster Pump 


features quiet operation 


Layne & Bowler Pump Co., 
\ Ave.. Los A ( 
42 R 


“Soyez les Bienvenus &@ Montréal 
au Mois de Mai!" 








New solid Monel caustic 
Stripper. Old i 
| Rasehi 





rhayvoge 
on 
TRaY gi0 7 
‘Gee 7 
Pens S035 
oe 











New caustic stripper 
is solid Monel 


Cities Service expects big cut 


in former 320,000 per year 


average maintenance bill 


Goes right back to Monel 


The International Nickel Company, Inc. 


VA 
INCO r 
——, 5) ( Michel Alloy Progress 
: aay BY MONEL 


\ YEARS OF 








reodorize petroleum malodors 


iad "AL | / 
=v 


— Make olfactorily acceptable 
QO petroleum products! 


Producers of petroleum products and of 
y 


petro-chemicals — by adding a selected 


ALAMASK reodorant — can improve odor 
characteristics of such materials. A specific 
ALAMASK is available to achieve adequate 


reodorization of a variety of petroleum 


products. 


FOR REODORIZATION OF: 


FUEL OILS stn bens) 
KEROSENE 

DIESEL OILS 

CUTTING OILS and SPECIALTIES 
many other petroleum products 


Gain olfactory relief with an ALAMASK. 


Write, wire or phone for specific informa- 
tion. Our Engineering Section provides 
complete technical guidance. 


- 
INC. 


230 Park Avenue, New York 17, N.Y. 
PLANT, PATERSON, WV. J. 








A NEW, EASY WAY TO ORDER REPRINTS 


You can now use the Reader's Service Card in this issue of 


PETROLEUM PROCESSING to order reprints. Here's how: 
@ Check the list of reprints on page 128 

@ Circle the proper 'R" letter on the Reader's Service Card (Area ""C") 
@ Fill in your name and address—ond send the card to us 


We'll bill you with the reprints 
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What's New! 





Air Powered Fioodlight 


supplies 150 watts of explosion 
ft livht 


matic turbin Hot « the blast 


er ow during 
operation. A filtering d 


vn math fror entering the 


‘ prevent 


irbo-venerat through tt if uppl 
Copco Eastern Ltd., 0 Park Ave 
New York, N. ¥ 

Circle No. 43 on Reply Card 


Free Trade Literature 
Petroleum Processing Index 


for 19 including subject and 
iuthor indexes for all featur irticl 


ind regular departments for the | 


ues Of this magazine published dur 
ing the past y \ ible now from 
McGraw-Hill Petroleum Publications 
440) West 4 d St New York 36 
N. ¥ 


Circle No. 44 on Reply Card 


Centrifugal Pump 


of new, patented d vn Forn 

> describ pump with a diverg 

yy mpell h i much 

te! | | I th j : ‘ than at 

the inlet. This d zn enables the pump 
to handle | juid th high concentra 
tions of solid ind Capaci 
PETROLEUM Proct i January, 195¢ 


' uO 

E ‘: 
EMULSIF 

} 

JBBING ° MORTAR 


ORROSION INHIBITO"® 


CTLIME 


ORGAME CHEMICALS 


INORGANIC CHEMICALS 


PRO 

















HESS integrated bulk liquid storage ter 
minals in the New York Harbor and on 
the Gulf Coast are equipped with modern 
high speed drumming and canning facil 
ities to meet the needs of your customers 
or your own process operations 

Take advantage of low seasonal or 
juantity prices; ship by tanker, barge, 
tank car or transport truck; and store 
with complete confidence. Hess indi 
vidual tanks can handle chemicals, petro 
chen ils, petroleum products, edibles 
und other bulk liquids in quantities from 
10,000 to 10,000,000 gallons with com 
plete privacy—receiving and shipping 
through separate piping and pumping 
facilities. All the benefits of your own 
storage plant can be yours without main 


tenance headaches or capital investment 


For the full story write for your copy 
of new illustrated book telling how your 
products will be handled and stored 
Please address your inquiry to our loca 
tion nearest you so that we can give it 


immediate attention 


4 (lo obtain n 














What's New! 


ii 
I14A 

C | MM 

' ’ 
feed 

Builders-Pri H 

\ P K. | 

( \ 46 ks ( 


I | a 
I ( na {> / 
ff ) f 
n ih b 
pn 1) | | { 
( | {) | 1) 
B kK I 
( 49 ( 


Molybdenum 
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Bullet Ca ; 
| ’ 
' 
molybad ! 
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mpounds, ¢ v1 ( 
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( ‘ SO } ( 


PETRO PR Sé 





natter 1 ON the job ! 


Outstanding performance of Adams filters 
aided by Norton seamless porous tubes 





ssuri fast, thorou h filtering 
i Nort um porou tubes are extremely 
» clean by backwashin tere are 
nal reason why they excel in 
iry essentials of eflicient, 

Iter performance 


ou till 





ised alumun f 
ical stability, imertne 
nece iry to with 


eutral and sh htly alkaline 


M porous tm li 
with the patente | 
me that assure 
pore for un 


of both filtering and back 


li providin uno 
diffusion over their entire area 
further ethcven it both filter 


! 
cicahin 


Other big advantages 


ie: hi Liquid before filtering 


Liltrate | yer it eto Lepresentative 
t our re 
OMPANY, 260 
6, Ma 
( dian Ref ‘ ‘ ’ C,reen hire 
Brick Co.. Led oronuto, Ontario 


oa NORTON 


arom ‘ . raster’, ats mae. REFRACTORIES 
, , Engineered... It: .. Prescribed 








Qlaking better products... 
fo make other products better 


*Trade-Mork Reg. U. 5. Pat. Of. and Foreign Countries 











ECs 


il-tank has 


r Class I, Group 















e EC&M Div. 1 combination Starters 


D locations give refin 


engineers and construction and design 
panies top value They require less 
pace line, motor and control 
/ ur brought té onduit connection 
for quick installation and high 
rupting capacity is inherent 


00 KVA,and mn 


fuses required 


isconnect switch on top) may be 


{ view windows 


Rear 


open or closed 
both sides show switch contacts 


potential transformer for 


220-volt push button circuit. Type ZHS 
50,000 KVA) Magnetic Contactor may 
be raised above oil for inspection without 
nnecting any bolts or leads 
Before buying, investigate EC&M Com 
bination Starters they provide 
economy in installation, operation and 


maintenance 








and they're complete in 


very respect 


Write for 


THE ELECTRIC CONTROLLER 
& MFG. CO. 


CLEVELAND 28, OHIO 


4498 LEE ROAD ° 


50,000 KVA 
INTERRUPTING CAPACITY 


2200-5000 VOLT 
Motor Starters 


















ADVANTAGES of this Battery 
of ECE&M Starters in a refinery 


1. Combination Starter with 
self-contained Oil Disconnect 
Switch 


27. All 


infernal wiring me lete 
eads brought to conduit 
»nnectior to 


box for easy 


power and motor leads 


3}. Heavy duty contactor has 
alley contacts 

4. Slender design reduces floor 
space 

5. Thermal-Magnetic Overload 


Relays give accurate motor pr 


tectior trip instantly 
foults 

6. Simple J.wire time delay 
UVP push button circu 





descriptive 







Jooklet 1062-V1II 


What's New! 





Naphtha Reformin 


) Hiab 
RI) if 


/ ( P 0 
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th f 
Co. | 
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Bre } y } y 
( §? / ( 
Chlorinated Organics 
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proj | 
pound 
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| nl ¢ ( ( 
| 1 Sy _ y \ n . 
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Compressors 
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Temperature Controls 
( ( my t 
j | | 
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Aday | 
icm th } 
temperatu I 











>: é © 
& i 
top on fag , 9 


cracking efficiency! -:' . 






high alumina catalyst 


balanced with HI PV* 


higher initial activity 
higher thermal and steam stability 
lower stack losses 


excellent selectivity 


I AH Catalyst, ¢ 


) 
AMERICAA Cyanamid LUMPAN) 


’ ‘ ‘ REFINERY CHEMICALS DEPARTMENT 














A MESSAGE TO AMERICAN INDUSTRY * 


The National Merit Scholarship Corporation 


Business is Offered Big Dividends 
on Investment in Higher Education 


Business firms searching 
for a satisfactory avenue to 
provide financial aid for 
oul colle ye ‘ and univers! 
ties now have a new oppor 
tunity of major importance 
It is provided by the Na 
tional Merit S« holarship 
Corporation, which has of 
fered to devote $8 million 
to mate hing, dollar for dol 
lar, gifts by business firms 
for college scholarships 
ind supplemental gifts to 
the institutions where the 


cholarships “ure used 
The National Merit 


Scholar ship Corporation, 


an independent agency fh 








The MeGraw-Hill Publishing Com- 
pany is availing itself of the opportunity 
to establish ten National Merit Schol- 
arships. They will be known as the 
MeGraw-Hill Merit Scholarships. The 
scholarships are to be awarded to qual- 
ified candidates for a four-year college 
course in the fields of science, engineer- 
ing and the other professions and the lib- 
eral arts. There will be no limitation, 
beyond the appropriate professional ac- 
crediting, on the college or university 
selected by a successful candidate. As 
partof a continuing program to aid high- 
er education and educational institutions, 
McGraw-Hill is happy to be able to share 
in what it believes to be the constructive 
educational endeavor of the National 


Merit Scholarship Corporation. 








ONE OP A SERIES 


school graduates do not go 
to college. The pring ipal 


reason is that they do not 


have the money required 


To Save Unused 
Brain Power 


The National Merit 
Scholarship Corporation 
will strive to eliminate this 
dangerous neglect of top 
flight ability fo this end 
it is inviting the nation’s 
high schools, numbering 
more than 24,000, to par 
ticipate in its program by 
designating is available 


candidates for National 


nanced initially by gifts of $20 million from the 


Ford Foundation and $500,000 from the Carnegie 


Corporation, has three major purposes which are 


closely related They are 


|. To locate those of the nation’s young men 
and young women who are best equipped to go 
to colle ue 


», When necessary, to help these young peo 


go to college by giving them financial aid. 


,. To help colleges and universities meet the 
full cost of the instruction of those to whom 
National Merit scholarships are granted 


At present about half of the nation’s top high 


Merit scholarships the top 5 percent of their senior 
classes. Those so designated are then invited to 
take a series of tests and to submit reports ce signed 
to assure selection of the very best talent in each 
state. The number of scholarships to be allotted to 
each state will be proportionate to the number of 


high school graduates in the state. 


The winners, the total number of whom will be 
determined by the amount of money the Scholar 
ship Corporation has available, will be eligible for 
awards. For those who need no financial help to go 
to college there will be honorary awards of $100 
lor those who must have help the Corporation will 


grant scholarships covering as much as necessary 
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ind living expenses for 


Colleges Get Financial Help 


of funds to cover the students’ 
xpenses does not, however, solve the financial 
oblems faced by many colleges. That is because 
tuition charges paid by the students do not 
the cost of the instruction. The deficit must 
be met by drawing upon endowment funds, gifts 
grants, and other available sources 
Consequently, to prevent holders of National 
Merit scholarships from imposing any additional 
financial burden on the colleges and universities 
they elect to attend, the Corporation will make a 
supplementary grant to these institutions. The sup 
plementary grant will be the equivalent of regular 
tuition charges made by the school. with a top 
limit of $1,500 a year for both the tuition and the 
supplement 
\s the scholarship grants to the winning stu 
dents will vary depending upon how much finan 
eal help they need, so will the supplementary 
rants vary from one college to another depending 
on their regular tuition charges. However. it i 
inticipated that on the average the full cost of a 
National Merit scholar hip—including aid to the 
student and the supplement to the college—will be 
ibout $1,500 4 year 
Many business firms will find a compelling ap 
i program which is designed at once to 
mobilize the nation’s intellectual resources more 


eflectively and, in the process, give very badly 


linam ial he Ip lo oul college . ind univel 


Two For One Return Offered 


numerous other inducement 
National Verit 


may 


the firm or be nan 
mated by the firm 
in type s of college ol 
t to the ponsoring firm 
i college cours uch a 


liberal arts 


In addition to these advantages there is a spe¢ ial 
financial inducement to he Ip thre Merit ™ holarship 
program, It is that for every Merit scholarship a 
firm or individual finances, the Corporation will, 
ip to the limit of 88 million, match the funds and 
make another National Merit scholarship available 

There are many good ways of helping our finan 
cially beleaguered colleges and universities, an¢ 
many corporations are already using one or more 
of them.” For those compan that can do so with 
out embarrassing complications one ol the best 
ways is to make unrestricted gifts directly to the 
institutions. But this new way provided by the ere 
ition of the National Merit Scholarship Corpora 
tion (Address: 1580 Sherman Avenue, bkvanston 
[line has the broad appeal of serving two pur 
poses of transee ndent in portance imultaneously 
Lhe purposes are to see that our best brain ive 
fully trained and utilized and that our colleges and 
universities, crucial contributors to this proce 
ire helped at the same time, Business will serve 
the nation and its own community well by giving 
the National Merit Scholarship Corporation gen 


erou help 
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EDITORIALS... 


That Guy Has His Nerve 
| AST month, O. A. Knight of th 
. Atom Worker 


announced 


Oil, Chemical and 


that his member 


ould justify an immediate w 


ave raise Of 32¢ an hour 

His prime reason wa 
He stated that “in the last year 
ised 14% me 

ible yardstick 


} 


increased productivity 

productivity in 
isured by the most conservative po: 
day of 
or employed. So just in one year we can justify a 


increase in refinery imput per 


increase, or about 32¢ an hour 


dont doubt the 13% increase in refinery input 


if pet 


[ day of labor employed 


But think every last engineer and scientist in any 


hould 


member 


iy connected with a 


Knight 


relinery highly resent 


usurping for hi all the credit 


union 
lor that increased productivity 
Doesn't Knight know 


ct that 


choose to tenore 
refiners in the U.S 
a billion dollars for the de 


or doe he 
during a ingle year 


ibout in and build 


new and improved plant 


nt he know that at least another $200-million 


pent each year on research —to develop new prox 
ind improve existing 


Doesnt he 


one 


know about the millions of man-days of 


engineering talent poured into the industry's processing 


) 


facilities each year 


Doesnt he know that the plants and processes are 


eflicient as a re 


more ult of all these efforts—and hence 


more 4 


Wi rt 


trying to 


productive 
colo 


istounded at the 
take for hi 


al gall of the fellow in 


members all the credit for 


these 
improvement 

We know where the 

uspect Knight do 


inds ol 


bulk of the credit belong 
tow It s 


and 
with the tens of thou 


technologists who are constantly working out 


pro ‘ ind better equipment for the plants 


vith the managers who have enough faith in their 


ist to vo ahead and invest the money 


put thes« improved tools to work 


might even sugvest that this magazine de 


ome of the credit for making available to every 


industry idea 


on how to do a better job 


be more “productive 


Why He Won't Study Science 


‘| Hil issistant 
‘ ha 


superintendent of Oklahoma City’s 
made a 
tudents think 
ts. He asked 
tudents do not 


hool urvey to find out what high 


chool about the idea of 
100 high 
take 


course 


becoming 
Why iS 
and math?” The 


nu school juniors 


it mer science 


majority described the as dull, and said they 


understand 1 
ck rity d 
heard 


foniu 


cientists a square Little 


ind 


peopl ’ 
progran for 


working in a musty laboratory 


on TV thinking up ways to tortul 


Maybe we need more than improving 


uch a 


the Shell plan outlined on thi 
Maybe we 


to di pel a few myth 


month need a litthe more basi 


itron of our youngste! 


Sparks in the Fuel Oil Picture 


= 
t! 
chance irc his answer 


Well have t 
But he's on 


ilmost any oil man today what he ould say 1 


1 most « uur home and 


would be “Use electricity 
idmit an oil man might be prejyudi 


fairly firm ground. Electricity is expen 


cale use tor h 


that 


lO uch a job It large 
practical 


uch as the 


only in region 


IVA area 


How Vel a 


Cnyoy 


brought out elsewhere 


(py 15S). a new factor 1 


ditioning. At first 


entering the pictul 


thought you might won 


conditioning can possibly affect the competitive 
between oil and electricity 
Here’s how. At 


Ihe units are large 


conditioning | item 
\ result, the 


vith a 


users of electricity 
finding themselve 
the 


electric companies are grow 


and are having to 
But 


ing demand during summer! 


put in new generating capacity to meet it they 
have no such demand in winter 
About the 


ems to be for 


load 
And the 
rates. In 


only big winter they ca o after 
they ”) 


Tulsa, for 


unbalanced 


home heating 


after such a market is to lower 


example, the power company has such an 


load as a result of summer au-conditioning demand 


that it wants to drop its heating rate from 2.5¢ to 1.1: 


per Kwh in an effort to equalize demand 


l-ven that large a drop in rates may not bring elec 


tricity in Tulsa down to the level of other ener ource 


but strong promotion by the power company and ri 


ing costs for oil and gas could quickly wipe out the 
difference 
What has all that got to do with m« 

the fellow builds o 
that Selling 
Marketing's baby 

So it is. But if Marketing 


have to design or build new plants to make it—or 


who designs or 
the 


only 


finerie turn out fuel oul 


cant sell it von t 


run 


the existing plants. You've got a stake in this busines 


too 


And your part consists of designing more effective 


plants, or building them less expensively, or operating 


them more efficiently 


So don't be too complacent in the thought fue 


oil is here to stay. It's here only as long 


petitive—and keeping it competitive by 


cost down ts your job 


Pre ESS 
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BAKER &« ADAMSON'’S 


BF 


™="UNIVERSAL 
CATALYST? 


Boron Trifluo: ung the bell as For 
catal: omany time carried through” 


Polymerization 
Alkylation 


Esterification 


o many different organic synthese t] 


Ome chemit al CneINCCI 


iat 


are beginning to think of 


application Acylation 


And Many Other 


Reactions 
problem it will help 


VW rite 


ormation 


.. ** 


BAKER & ADAMSON” Fine Chemicals 
GENERAL CHEMICAL DIVISION, « 


Hin ALA 
40 Rector Street, New York 6. N Y 








e This record rail load 

for length, 192 feet, 

was Fabricated in 

Wyatt’s Houston Plant for 
Oil Refining Service 


on the Gulf Coast 
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